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Sequence sequence 1060 BP; 269 A; 278 C; 247 G; 264 T; 2 other; 
Composition: ^ 

Sequence: >AAF821 1 8 JP2001025389-A PA (SAKA ) PR 15-JUL-1999 PF 15-JUL-1999 Human TSA7005 protein eno 
ID N0:3. [Homo sapiens.] 

TTCAAAGAAGCGCTAGTAAGGTCTCTGAGATCCTTGCACTAGCTACATCCTCAGGGTAGG 
AGGAAGATGGCTTCCAGAAGCATGCGGCTGCTCCTATTGCTGAGCTGCCTGGCCAAAACA 
GGAGTCCTGGGTGATATCATCATGAGACCCAGCTGTGCTCCTGGATGGTTTTACCACAAG 
TCCAATTGCTATGGTTACTTCAGGAAGCTGAGGAACTGGTCTGATGCCGAGCTCGAGTGT 
CAGTCTTACGGAAACGGAGCCCACCTGGCATCTATCCTGAGTTTAAAGGAAGCCAGCACC 
ATAGCAGAGTACATAAGTGGCTATCAGAGAAGCCAGCCGATATGGATTGGCCTGCACGAC 
CCACAGAAGAGGCAGCAGTGGCAGTGGATTGATGGGGCCATGTATCTGTACAGATCCTGG 
TCTGGCAAGTCCATGGGTGGGAACAAGCACTGTGCTGAGATGAGCTCCAATAACAACTTT 
TTAACTTGGAGCAGCAACGAATGCAACAAGCGCCAACACTTCCTGTGCAAGTACCGACCA 
' TAGAGCAAGAATCAAGATTCTGCTAACTCCTGCACAGCCCCGTCCTCTTCCTTTCTGCTA 
GCCTGGCTAAATCTGCTCATTATTTCAGAGGGGAAACCTAGCAAACTAAGAGTGATAAGG 
GCCCTACTACACTGGCTTTTTTAGGCTTAGAGACAGAAACTTTAGCATTGGCCCAGTAGT 
GGCTTCTAGCTCTAAATGTTTGCCCCGCCATCCGTTTCCACAGTATCCTTCTTCCCTCCT 
CCCCTGTCTCTGGCTGTCTCGAGCAGTCTAGAAGAGTGCATCTCCAGCCTATGAAACAGC 
TGGGTCTTTGGCCATAAGAAGTAAAGATTTGAAGACAGAAGGAAGAAACTCAGGAGTAAG 
CTTCTAGMCCCCTTCAGCTTCTACACCCTTCTGCCCTCTCTCCATTGCCTGCACCCCACC 
CCAGCCACTCAACTCCTGCTTGTTTTTCCTTTGGCCATRGGAAGGTTTACCAGTAGAATC 
CTTGCTAGGTTGATGTGGGCCATACATTCCTTTAATAAAA 
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AAB74934 Protein Sequence 158 AA 

Derwent Geneseq Database Release No. 200124; Date released 26-NOV-Ol 
WPI; 2001-303742/32.;N-PSDB; AAF82U7, AAF821 18. 

AAB74934 

TSA7005 gene, encoding a polypeptide useful for the diagnosis and treatment of diseases associated with its e 
(SAKA ) OTSUKA PHARM CO LTD. 

Human TSA7005 protein vSEQ ID NO: L 
JP2001025389-A 

30-JAN-2001 

27-JUN-2001 (first entry) 

15-JUL-1999; 99JP-0201279 
15-JUL-1999 

The present sequence represents a human TSA7005 protein which shares 32% homology with human and moi 
and 34% homology with the rat Reg protein. TSA7005 has pancreatic beta cell growth activity and hypoglycat 
TSA7005 protein can be used for the diagnosis and treatment of diseases associated with the gene and its expr 

Human;TSA7005;Reg;pancreatic beta cell growth ;hypoglycaemic;diagno sis. 

Homo sapiens. 

Sequence 158 AA; 10 A; 10 R; 9 N; 4 D; 0 B; 7 C; 8 Q; 6 E; 0 Z; 12 G; 5 H; 8 I; 16 L; 9 K; 6 M; 4 F; 5 P; 19 
1 V; 0 Others; 

>AAB74934 JP2001025389-A PA (SAKA ) PR 15-JUL-1999 PF 15-JUL-1999 Human TSA7005 protein SE* 
[Homo sapiens.] MASRSMRLLLLLSCLAKTGVLGDIIMRPSCAPGWFYHKSNCYGYFRKLRNWSDAEL 
YGNGAHLASILSLKEASTIAEYISGYQRSQPIWIGLHDPQKRQQWQWIDGAMYLYRSWSG 
KSMGGNKHCAEMSSNNNFLTWSSNECNKRQHFLCKYRP 
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Patent JP2001025389-A 
Number: 

Patent 

Publication 30- JAN-200 1 
Date: 

Modification ^_ ^ ^ . 
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Abstract: The present sequence encodes a human TSA7005 protein which shares 32% homology with human and mouse 
and 34% homology with the rat Reg protein, TSA7005 has pancreatic beta cell growth activity and h>'poglyca< 
TSA7005 protein can be used for the diagnosis and treatment of diseases associated with the gene and its expr 

Keywords: Human;TSA7005;Reg;pancreatic beta cell growtli;hypoglycaemic;diagnosis;ss. 

Organism Homo sapiens. 

Sequence Sequence 474 BP; 126 A; 1 16 C; 129 G; 103 T; 0 other; 
Composition: ^ 

Sequence: >AAF821 17 JP2001025389-A PA (SAKA ) PR 15-JUL-1999 PF 15-IUL-1999 Human TSA7005 protein enc 
ID N0:2. [Homo sapiens.] 

ATGGCTTCCAGAAGCATGCGGCTGCTCCTATTGCTGAGCTGCCTGGCCAAAACAGGAGTC 

CTGGGTGATATCATCATGAGACCCAGCTGTGCTCCTGGATGGTTTTACCACAAGTCCAAT 

TGCTATGGTTACTTCAGGAAGCTGAGGAACTGGTCTGATGCCGAGCTCGAGTGTCAGTCT 

TACGGAAACGGAGCCCACCTGGCATCTATCCTGAGTTTAAAGGAAGCCAGCACCATAGCA 

GAGTACATAAGTGGCTATCAGAGAAGCCAGCCGATATGGATTGGCCTGCACGACCCACAG 

AAGAGGCAGCAGTGGCAGTGGATTGATGGGGCCATGTATCTGTACAGATCCTGGTCTGGC 

AAGTCCATGGGTGGGAACAAGCACTGTGCTGAGATGAGCTCCAATAACAACTTTTTAACT 

TGGAGCAGCAACGAATGCAACAAGCGCCAACACTTCCTGTGCAAGTACCGACCA 
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(54) IStmO^m] TSA7005»eT- 



(57) 

CHiS] ResSa«tffl|5|tt5-*L, P/SiNaHaiiJivg 

( a ) le^M : 1 X'^.^tLl 7 5 

'?-il'i>Offlffl«fc it/ ( b ) iS^iJS-^ : 1 T^^tllT 
5 y g?E?iJ<50*f D '^.Tf - K $: 3 - H-r ^ U ;f ^' 1^ 
h'lc^^ LT^i'^:5r< i; 9 5 %<7)ffl|5|tt$:j$odf; 7 1/ 
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Itm^l] WT<7) ( a ) tfdi ( b ) COitiU^^U^ 

( a ) mm^- : 1 T-^^^ii. r s mm\(7)^ o 

( b ) iE?iJ#-^ : 1 f ^§ni> r 5 yMffi^JW;lf J 

[il^«2 ] OTO ( a ) i fdi ( b ) (TJdt'J'^r^F 
( a ) E^iJS-t : 1 T'^$ill.T5 yei2^J<7)4fJ'<T 

^H. (b) ±iE (a) corsyMffijiJicfcv^Ti ^.L 

CIS*«3] OTCO (a) ^/iti (b) C7)*'y7i?^:t 

( a ) ie^J#^ : 2T'^$il.g.JgaE5iJ , ( b ) ±iS 
( a ) cOiS»iS^JO;Ky if - H i: X F U yi^'x V 
h'^^ttTtVN^f 7"U X-r-S.-Ki; if ^ l'^^ K <. 
Clf^]S4 ) : 1 TS^^ixSr 5 yKffi^JcO;K 

U '^r^ 3- h'-r§;}f J if ^ U-Jf ^ h'TS) ■1.11*51 
1 IcIEmOjtfE^ « 

[ff^jas] 2-c5p$ixi.ja»ie?ij^--K'jif 
[ ii*3S 6 ] is*]i 1 - 3 ^-m*Hcf eicc7)ag^ s: 

<th 1 OcOjlM-raif:7U:t^Hii^'J2r^tf;K'Jif^' 

< i 3 0 c7)^t-s ^^u^^vmi ^iirtsm^ms 
{'laiiio^yif^^jf^K. 

[00 0 1] 

[WM<7)m-tinmm] ^WMit. mm. A^m. ± 

0 5, J;0PL<(4, S«/3fflfla-C'-ec7)^31*m^> 

hh(J. Biol. Chem., 263(5) 2111-2114 (1988)), 
X(J. Biol. Chem.. 268 (21) 15974-15982 (1993)) fci 
X/y yhQ. Biol. Chem., 263(5) 2111-2114 (1988)) CO 

[ 0 0 0 2 ] i^c, MKi^Brfr, KjKei^ 



ttz\ti(r>m)^i^m^-9tb^hm^mmnzhmLx 

[0003] 

;l'a-;xf^aj t AT PS4:5ri:'c7)jgg^ijiBj-tl.4aw 

;^ 'J yfc ^ yx ij ygm®fE^£7)M^*i, 
e-r.sco-f«^v^*^fc v^;bix:t 1 o^fflfrtJt^i. t , 

Sffli, mwm<r)m.f.z^h^<(r>^^M'miFf-ti^^ 

[0004] LA-L^:*^<i>, mw.m-im.<mmi. mm 
'<?^m.^zm'hn^mmmhfix\^uzm'-t. -e 

[0005] ±Mmw.mcr>m^^fmi5iix/ihW^<m 

mmj<i!j=^xi.(7)mmi,zm-:i<mmm<r)^ y^. y ym^ 

mmti^iz. ztihmmm^<r)^^imizm^-ti 

[0006] mi. ±mmmmm^B^b ixa. 

fflflaatH^, ^Ji.{fRe gSa, I NGAP (islet n 
eogenesis-associated protein), — nf-VTS F (nico 
ti namide) , B T C (Betace llu 1 i n) i: *^|gS $ ixT V ^ 
_hfE-3^>'T5 Ffcit/^Re gSeCov^TJi, 
e'ij;t«f , 9 0%»«SrtT-5/c7 -y hlCfeV^T-i^U AD 
P U--K-X^B!cPSc7)»JSiJT'3iS::^3^yT5 Fc7)Si 
-^tCj: *) , HS^^^'g-K-ri.; i: *^'l,ai$il(Yonieiiiura. 
H.,et al.. Diabetes, 33 , 401 (1984)), ^-^^y 
rS FtS-^7-y FcOS#B7yy;l-^NVXftE«±jIE;>c 

cmmizi^xmmmmm-rihcot^ihtvf::. z 
<7)-zi^yTS: F*s47 y Ficfcv^T, ^m^mm-& 

m^^t tT, Re gjif5^*<*Si^iX/i(Terazono, 
K.. etal., J. Biol. Chem. .^(5)2111-2114 (198 

8)). KRegae?{i, ]E^mx'ii±izm(mmiz 

I^LTv^?,*5, BWcfcv^TJi, v>'>-v^>'^yxft 

[0007] INGAPfi, 5y FReggSiTS/ 
iSie?iJT'*«j4 0%£0ffl|H|ttS:*L, ^NAX^'-^fflV^fc 
-1:07 tV" • y yty;/ • t-r;Kcellophane wrapping 

model ■Mm^^y'MzUX^^htiK ifeffiWjSW 

^>-t', m'§mm(^mmbmzmmimcom^tf^mz 

5^:T;i^)c7)PfiMA^f>ttai$n, B7yy;^>'^yxS: 

SifflSaff^^f^fflSril-tS t htLX V^l. (Rafaelo 
ff. R., etal.. J. Clin. Invest.. 99. 2100-2109(19 
97)), 
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[0 0 08] BTcto(,^-c, ztiii-?^x-( yxo y 

-V««y9 TC - 3 tg»j«4'{=^ai$il/iE G F 7 r 

C^i^$tlltm^^tlX}5 Wishing. Y., et al..Sci 
ence.259, 1604-1607 (1993)). fl&4ffiP^<7)P-LS 

<rim>7i., Vol.188, No. 2,121-125 (1999)). 

[0009] ^fit^(r>vm-\i. ±iE«Oi: 3 {cB/3« 

^'^<m'm'm^xnw^iix\^h . 

[00 10] 

mm^mL^ otthmm ^mmt^M. ±f£P 

[0011] ilESWct O , #Sb ha 

m. mmzmi. zziz:i^mi:^^i-h^z^'^ 

[00 12] 

( a ) mm^^ : 1 t'^^ii I. r 5 /nie^ijco^K y 

( b ) iS^JS-^ : 1 T'S^^il^TS yi?E?'Jc7);jf J 

t, 9 5 %<^ffl|5]tt2-j*0*' 'J 5 U-^^ H . 
[0013] tJt WJ1{CJ:tL{f, mT^O ( a ) tfzli 
( b ) c7);KU'<rf- F Hf 
1.. 

( a ) : 1 t-^^Sil § T 5 7 B?i£?lJc04^ U '^r 

i-v. (b)±i5(a)corsyKie^jtfcv^Titu 

[0014] tfz:^^mizXtHi. arco ( a ) tfzli. 



( a ) E?lJ#-f : 2 T'^^ixSJS^geflJ. ( b ) ±f E 
( a ) c7)^aE?iJiO--K y^^'l'jJ-f-HfcXh'jVi/'iy 

[00 15] 

[^BBioiiife£7)jgffi] :^^BMm?>±sm&'F(^mm 
^H^n-K-r^^Uif^vjj-^F, mz. mm^: 

[0016] MC*^B3tcj;ix{f , vmzJr.i-mim 

(1) mtm&^(^\'^i'tif}^i^i-mmm%M<^i? 

(2) ±fSfflJ«t«s^'<:?^-S:*-ri.^±«, 

(3) ffi^ij*^: 2X'^.^tll^mmm<^J'-^j:<bi>l 

[0017] |g{ct^c*i^BB{: J:^itf, WTt^^tafs 
(afE^^3S«!f!!l), llgffi^ft. taf*:fcJ:t>'x;7>J-- 

(4) ±iE;KU5^^3tf-K^/di^ixS-ftfl-r-S^^':J' 

(5) le^iJS-^: 2-CS^§ni.lSai£^J*>'^=5rl.'-KU7^' 

(6) ie^ij#-^: 2T'*$fLSJgaK^J4'0^-=5:<i:t 1 
0<7), J:>)»*L<{iij'^^<tt.30c7)a^-f§7^W 

(7) arcT) (a) ttzli(h) C7)--K';^rf- K : 

i^mm^: ix'^n^iiiTi/mmmTi^O'^ri- 

h's (b)±IE ( a ) iOr 5 /i^E^llifcV^T 1 1> L<{i 

mmti-^^j: 'os.-^mmmmmmmttfzimmwTf^ 

(8) *^TOfEi^^^3S§ii:r^rl.jif5^^SS!|*J. 

(9) ±IE^'J'^T^h'(iigi^iMtl)^*5»fi£^i:-r 

(10) ±IB^ U ^Ti- K (jifii^iiaitlj) {-!tf M^-^tt^ 

{n):^mmi^tfzimBrf^m.mm^^i>. wm 
(12) :^^mm&^ttzimB^^m^m\.^6. m 

[0018] ±iE(5)fcJ:t>'(6)(c*f rn-yti, mt 
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[0019] *HJffl«tCfcttl. r 5 71!, '^r^ K , 

mm\ . W^£>i<r)^^\,zii i-mMi. i u p a c - 1 

UBcoaS CIUPAC-IUB Communication on Biological 
Nomenclature. Eur. J. Biochem. , 138: 9 (1984)] , 

c 0 0 2 0 ] immBF^o^-mmh \.x\t. ^mt 
hmimz^^^tih TT s A 7 0 0 5 J h^mhtd-z 

P C RStlcOD N Aie5iJ*^^>j1l^§il-|. t (7)Sr*(f|. i 

[002 1] mm^ •. i i^^six-s 1 5 

sea ( rxsAToosseaj ti^^a) $-3-Ht 
I. . : 2 4 7 4^mmnm~ry 

( lefiJ*^ : 3 {^S^t )£7)hhcDNA-C'S)^. 
[00 22] *l6B^jlfE^TSA7 0 0 5^;:J:'9 3-^' 
§^^l)TSA7005Sa®^i. FASTArD:/7A 
(Person W. R., et al., Proc. Natl. Acad. Sci., US 
A. ,85 , 2444-2448 (1988) ) ItiG e n B a n k 

[0023] ±iaRe gaeati, m^mmmmas: 

mtt^lb. fcit^^KReggaKfcUyv^ Kdinom 

ide)2:NODv^xtj$-^-ri.::i:{=j:0, m^mti^ 

#tl)^i:**IB§$*T.TV^|. (Endocrinology. 139(5) 2 
369-2374 am)Zti}^(^. *%HjafEi^(iS4Py9ffl 

[ 0 0 2 4 ] i: i -^.t'JSco^tti, ^jif£i^c7)ig|iM 

*^'i2i6^>ni.::t*>'tt^>ixTV^I.(J. Blol.Chem., 265 
(13) 7432-7439 (1990))^fc ^r^^g-TI. , ^WMiZi^ 

^TSA7oo5ag^{i. m*^3-H-r^T$yK 

Si^JcOSSS^OReggSfttcOffllelttJ;!), TSA7 

0 0 5 t ^ /cjsffl^-c{i^'fti--s t i-m^ 

ill.. 

[0025] *^BMe^^«, lE^PJi, /JnM, 

m^^t^m^tiiztt-i^, mm. /mi, mm 
mmizi5iiim^-7~yt;-t LX(7)^mmmwx'^ 



[0026] *i^BJT S A 7 0 0 5afE^^c7)^gg^/^{i: 

m-^tmi^mm^mzmw^m^ ^mmizmmx-^ 

[0027] mzif.%m^^. #tci^gi^co-feyx 

[ 0 0 2 8 ] *^BHT S A 7 0 0 5 /di 

i.zi:m^mm^^mmw^cr)^mmmtt£h. 
x^hrxn-fi,±m,<r)mmm/^zmmm^ -y }-cr>-ut 
Lxmm-tizti)-x'^^. 

[0029] :^WnT S A 7 0 0 5 M&'f-t tzii^co^ 

mmiimz. t s a 7 o o 5sa«ffl5f^ffltto>?.^ 
^--yy^zmmti z t hx-t i . 

[0030] ^^BfltCtJV^TjlgW, 2*I|D N ACT) 

ig[tVwfc#l*0(DNA5rS^^|,Si-C-J>O, 

fEi^(DNA) ^tmsL^v^lSO, th^Vi. 
D N A $r-&tf 2 3js:MD N A fc j: c D N A -g-t^ 1 3js:|g 
DNA (-fey^^-li) Ml/ftM-iry;^iii:fflfliW=S:E?iJS: 
^r-fsi*«(DNA (ryf-fe^x^) 

[003 1 ] *^BB5ifEl^(DNA) {±, t/iU-^^B 
>SFij, xdfyy, -^yhay^istsZb^X' 

^6, *f'Jif^^5f^h'fc{i, RNAfcir/DNA^ifi 
•|r$iX.&. IKDNAlCJi, cDNA, ^yADNA, 

mmzii, ^jz:^i-hTU)i'^mi^. ^m^z^^t 

[ 0 0 3 2 ] i^, zti(:>rs.mmn<r)^^ (^m^ 
t') li. ^mzii\,^x. mx.im^^m'^mmm(^mm 

^j:tlzJ:<0^thZthhhtiK ^,**c7)»E^ m 
;t{J*l£BJJcoB*OTg^^) ifmtXA^m^zztii 
'iJOZthX'^h. 

[0033] ±ti^mmi. ^mcr>^j:\'^^v^y°^ f t 

^!'-^<i:i7 0%, ifSL<{i8 0%, J:0»*L<{i: 
9 5%, §^>tCiOiftL<{i9 7%faisI^tc7)-Cj)-l. 

[0 0 34 ] iLfc, ±iE.-KU'^7-^H«i. ^mi^. t^'t 
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mHiFASTAra^yAimmLfzWM (Clustal, 
v.. Methods Mol .Biol . .25, 307-318 (1994) )t\ 
(iSW I S S P L OT ST1gff-rS ^ b *^'-C# I , 

[00353 ±fE^s*^3- H-r^ae^Ji, r s y 



[0036] »?¥e<j^a}gr 5 yifsa, bp*>. jtcor 



Ala 
Arg 
Asn 
Asp 
Cys 
Gin 
Glu 
Gly 
His 
lie 
Leu 
Lys 
Met 
Phe 
Ser 
Thr 
Trp 
Tyr 
Val 

i^;^x'f >'SS(cys){i, zii^m<7ir^/mmk. m 
{\ai)^j:bizmm-izbi}^mx'h^. zmzxti 

[0037] R»fao--K'j'<.rf-K<7)#etci5F^ t^^^it 
i^x.tb-miz^i(>ti^mpnt. mm. aT<7)i, 
<r>x'hh, 

{fLeu, He, Phe, Val ^f^tiAlaA^cofi^, 

b) Cyst7t(iProCO, ffiiO^ST 5 /K^iOfi^, 

c) nm!mMmi^Lx\^tT^ymm. mtm 
s, Arg, mscn^nmm'mm. muiy&\ttz\ii^v^ 

A)±%^j:mm^-thW^, <?iJ;t(S'Phe«OGly(Oj: 3=5r{il 

[0038] ia±<?)i:fcO, *3SITOe^TSA7 0 0 
5fcJ:i;f-?-Oiif5i^S1^c7)Stt(i, B/9Wtcfc(tl.^ 



[0039] ^WmiiFfii. ±ieP/3«<7)||4#ffl 



Ser 
Lys 

Gin, His 

Glu 

Ser 

Asn 

Asp 

Pro 

Asn ^;rc{i:Gln 

Leu ^y^tiVal 

lie ^/StiVal 

Arg. Aln, ttd,i Glu 

Leu ttz\i\\& 

Met. Leu^/cfiTyr 

Thr 

Ser 

Tyr 

Trp tTttiPhe 
lie ttz\ih&\i 

if) (mx'i^im^zmmx'th. 

[0040] ^tz, *5^BJ5itg^TSA7005fcJ:tX 

mirf-\i. ±.ii^mSi<7)mm.^znm^fihifwm{irf- 
mx'himizmmx'^h, 

[004 1] Mtw, mmmmizm^^mj&fE^F 
mmfzii^<Dmmco^<omiii'^. tm&^^^m 

mM^zm-mmm'^mcomms^mmiztiK ^x 
mmmx'th. 

[0042] *i^Bjiifii^(i, Mi^mzmmm^ i 
XTjk^tih 7 5 mrnmi^- Ytimm^- 2 cojg 

aiii?ij^*-r^3iiEi^(Ts A7 0 0 sas^) t/^tise 
m^: 2x^^^tLh^mmmtfzii^(r>mmmi:i!:ts 

leif^ior 5 /mimz}i\,^x-^(r)iS^i^-t^Ts. 
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fEi«5>. c:ix/oilg?OSaE?iJi:-S(7)ffl|5H4S:Wr 
i.Jf^-=3r<i:t7 0%W±. mi<ii9 0%a±. X 

[0043] i!?mmk=t^z\±. tt: rmm^ : 1 

titers ymi¥\ V i a- Vti 

^$ill.TSySii?iJA^^>:5rl.4t'J'^r^K (TSA7 

0 0 5fie«) tnm(^^^^^t&i^ti>mmm' 
htnimzmm^ti^j:^\ »^L<{i»#w^r5/e 

^^ixitrsyKE?'], *>^^-g.;Ky'<rf-h-^3-F 
^zi-v^mm^ii. tmrni^zx-oXi^mMcoTi 

y BSiS^«]<7)'-K U '^r^ H 2: 3 - K-r S *I|HJT s A 7 0 

0 5 m&'f-timiiiX'^ h i> cox'h r>xi,XK\ 

[0044] $^>(C*^HgTSA7 0 0 5jifKTi7)ffl|5l 

0 0 5m&f{ttim(r>m{xf-mm) t mvm'&i:^ 
mm&^m^. mn^w^^-yiza^^h^m.*^. 
±iiLtzXotc^<r)±mmm^<mimtciif.zi: 0 , 

sA7oo5itf5^fiorwi-fi»c (j^AitfE^) ta^-^ 

[0045] MIBT 5 y i!E?iJ<^tt^ ( ) «03ti6tfO 

j.—'^y^^i/X CMethods in Enzyiiiology,154, 350, 36 
7-382 (1987) ; |i| 100, 468 (1983) : Nucleic Acids Re 
s.. 12 , 9441 (1984) ; ^MBrm 
SSffillj , H^^-fb^^a, Pl05 (1986)D 'firt'^oae 

ha^t'<7)^b^^^^S CJ. Am. CheiD. Soc.,89, 4801 
(1967) : 11191, 3350 (1969) : Science, 150, 178 (1% 
8) ; Tetrahedron Lett. ,22, 1859 (1981) : [§124 , 245 

(1983) D hiiX/^ixh(nii^-^^l5m^£iLm\m:^h. 

[0 04 6] lOftfrWtCW, DNAO^figJi, 



Y^mmix-^^ozt^.x-th. -n^mmm. nn 
m^^^L. mm^nTxnmimz7=^-')yy^ 

y-^m^^xmmmiimthMzi.'yx. \t^^^ 

[0047] :mmmi.=f-<r)mm.mt lxm. m\ 
m-. 3iz9h^tihmm.m^thmi.=^^m^x'^ 

1 {C5n§ixi.r 5 yi?ie?iic7)#T 5 yKsa Sr^i-n h 

l&^j:b't:^^-tlZti)K'^ h CNcleic Acids Res., 9, 
43 (1981) ] . 

[0048] tfz. mw.<^ti5'o. m 

[0049] ±ie*8i5ittti. mm^ : 2 tc^^^tsj^ 

aie?iJt^J'^=5r< t i> 7 0%c0|5|-tt, fft L <{i^i'^^:< 
tt90%O|H)-tt. J:'5»^L<{±^-^<fct9 5% 

[0050] *^A>sffli§ittjig^ i: Lxii. mnt. 

0. IXSDSiiitsO. 2XSSC4'5 0°Ci7t(± 
0. l%SDS$:#t^ 1 xSSC4i60°Cc?5XhU 

^rl, D N A t^N^ :/U i/-^ X^|,JSagE5iJ2:^-ri.jtg 

[0051 ] *l%HBjlf5^{i, :^m^zX'0^^tlfz 

*wm&^<^mmiz'y\' ^x<DW3mmizm-^\> ^x . 
-mmmm^x^mmizx m^mm ■ mm^z 

ttl^X^h [Molecular Cloning 2d Ed, Cold Spring H 
arbor Lab. Press (1989) ; m^^t^Hmm ^^i^ 
mmi, IK IIIj . B:^±it^^m (1986) :3ri:# 

[0052] Mmui. :^%Bmm=FA^^^^tim 
mt. my^^y')-t^h. if^^nmi.=f\.zmm^ 

liZX^MWX'^^ CProc. Natl. Acad. Sci., USA., 7 
8, 6613 (1981) ; Science, 222, 778 (1983)55: t'] , 
[00 53] ±iEtCfcV^T. cDNA<r)imkLXli. 

£7)^RNAO^Si. mRNACDtM-il^fflS, cDNAc^D 
m^b^<r>^a-=.yytj:}£\i\,^-fjxi^'^^t,f^^xm 
mt^Zbtl^X'^h, tfz. cDNA5-^7'7'J-{±lff 
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y^U-. MUS^a-yT-y^'^ (Clontech Lab.In 
c.) ^fc'J:0TUIR$itT».^l.#«cDNA5>f7'5'J- 

[0054] *^0fl«OjlfE^ ?: c D N A 'J 
[00 55] ft#:W{c:{i:, MUicDN AizX^Xm^ 

[00 56] zzx'm^(>tii>ra~ytLxii. *^ 

^$fi/tDNA^ri:>'-^tcffiffl-C# l8tt5X# 

-yymyx:t--ftLxm\'^hzthX'^?>. 
[0 0 57] mtira-yt LXm\^(:>fl^^9]yiC^ 

vmu. mm^ ■. 2 izn&thm^ ^ i^^f- m 

<{i2 0fflcO5iMtittS«. L<{i3 0flic7)a 

■t^t(7)i^X'htZtfi<X'^h. tfz, mm^: 2X' 
5n^ixh:i')d[^^Vic^Ym\^^-thm'&i'u-y 

iKnw^ru--fbLxm\^hztioX'%h. 

[0058] *»B3tfOa^coBX#t^ LX^i. PGR 
CScience,230. 1350 (1985)] tiS DNA/RNA 

mWimti'^imt,zmmx'^h. at, 5-^r5'j-A-^>^ 

:RcOcDNA*»'t#<;,ftK^r^<J;d^^^{C{±. RACEffi 
CRapid amplification of cDNA ends ; H^E^, 12. 

(6). 35 (1994)] . #tC5'-RACEffi CM. A. Frohma 

n, etal., Proc. Natl. Acad. Sci., USA. ,8, 8998 (19 

88)3 ^j:}i<r)WmifimX'hh. 
[00 59] i}^i)>i,PCRm.<7Mm^znLX&m^ilh 

ry^ -7-\i, ^^f{{zk'jxmhimz^tifz-^wn<r> 

m\i^<r>m\'m\<zm':i\^xmsm.^x'^ . ztnim^ 

IZVt-^X^^X'^l. i^. lila^-tiTitDNA/RNABr 

t^mmmmii. mzm'onmizmzbti^x'^. m 
nidr')i'm^m}m^j:i:i.zxtnix\.\ 

[00 60] tfz. ±feTil'?>ni.*^BBjifE^^l'^f± 
#«DNA|frmi, mHi'JT^^iym CProc. 
Natl. Acad. Sci., USA., U. 5463 (197?)] "^-7^^ 
hft CMethods in Enzyii»logy,65, 499 (1 

980)] ^t'tts!-5T, t^:jSflt{irUllK<^i^-:?xy>c 



[006 1 ] Z(DX 0 l.zLX'^htlh^Wn<rimBFF\,z 

[0062] t)^i)-'l.^mm&i,z%'>X'€o Z t-ifiX- 

^i.{fRT-PCR [Reverse transcri bed-Pol yme 
rase chain reaction; E.S. Kawetsaki, et al., Amplif 
ication of RNA. In PCR Protocol, A Guide to method 
sand applications, AcademicPress, Inc. .SanDiego, 2 

1-27 (1991)] icil-RNAJijg-^y— ryypyr-f 

yyWlf\ CHolecular Cloning, Cold Spring Harbor La 
b. (1989)] , in situRT-PCR CNucl. Acids Re 
s., 21, 3159-3166 (1993) ]-^ in situ^W 7"D:5^-^ -b' 
-i^ 3 yt£ t'^^iJffl Lit WP-^;kTC7)SiS, N A S B 
AS [Nucleic acid sequence-beised amplification, N 
ature,350, 91-92 (1991) ] iii.U^<^^cr)^Wi^^ 
mfhZt-b^'^h. Mtt±, RT-PCRtCj:l.«| 

^m^mfhztti^X'^h. 

[0 063] i^, ZZX'PCRW:^Umthm^\,zm^^ 

izmm-^ ^imm^mcohcr)X'hm*) . mzm^i 

Ztti^X'^l. aST7-^v-i:LT10-3 5mK<^ 

[0064] ::<7)J; 0 t,z. *|&H3<?)ii&Ft{±. 
tcA^*^i,T s A 7 0 0 5m&fitktii-t^tz>ib(r)^m-r 
y-f ■?~i5Xx//tfzmmru-ytLxiim$ti^ 

[0065] -mDNAmm. S3m^ ■. 2iz^^ti 

T^^^fur-^xt^zt^mmt-thDNAtLxm 

^■f^ztX'^^. zzx\ xhuyi^'xyh^frt 
LT{±, ry-l-7~tt:l.ir\:3~-/tLXm\'^^iihm 

muf.mmttxo^jiO. i%sDss-^tfo. 2x 

SSCtt5 5 0°C<7)^fr^7t{i0. l%SDSS:-^tfl X 
S S C 6 0°C<7)^ff JrM^-t'g. i t tfiX'^ I. , 
[0066] *j%HMS^{±;^l*M^coae^I^W 

[0067] ^-)T*^BJ{±, *l6BBjifE^cOrj- 

!|t)&tiStt-ri.i.wS)0. ^AvTlS^U'^r^KcoS? 
^9 9'-i,zx-oxm'mM^titzm^^. mmMm 
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[0068] :^%m^v^r^ y^coMi^mmmt lx 
H (T S A 7 0 0 55a®) * w-i. i b A»"e# 1.*^ * 

^^BH^^'J^^Tf-HWi, KTSA700 5ga®<7);2*^: 

lEie^j*^: nz^^^ti^T^ymimi,zi5\,^x. it 
mzii. mieTSA? 0 o sma^'Timmmiri-fi' 

fr$:#tjTS AT 0 0 5mmmiirf)cr)mBrFmit:m 
lfhZti)-X'^h. 

[00 69] ttz. :^WMTSA7 0 0 sm&Mcomm 
mzii. mm^: nzisi^ti^r^ymmmcoTt^'j^ 

'y=J. '^i/-, -f5, -y-zl-, ^^3, ^'-e, 5 y 

[0070] *l6BJc7);KU'^r^ h'{±, *^Bj!t J: 0^ 
tt^il&TS AT 0 0 5af5^<7)iS?iJtf|gl=a-:?V^T, 
^m(r)mBrmmtiiWs mtl-S, Science,224. 1431 
(1984) ; Biochem. Biophys. Res. Comm., 130, 692 (1 
985) ;Proc. Natl. Acad. Sci., USA., 80 , 5990 (198 
3)^:fc'#^] IzVt-yXmm-t^ZbiJ^X't^, 

[007 1] m^v^r^ ¥comMi±. j; op^cfi, 

^mmzmxLxmwmL. wBrn-Wi^^mmL. 
<x\^x"^t^iih^mm^t:>mm-h:ib tci offt.fi. 

[ 0 0 T 2 ] ismimmt LT(i. umma^ifv. 
m^bLxii. ±mm'^tmmb\^'yfz-m.mzm\-^h 

i^x'Jhr-nll (Escherichia coli) K 1 21*t-^i 

a. mns-^;u<r>mmThicosmmicen, 23: i? 

5 (1981) D ^^^^--X ■ .'^AX^-mWfc iyf 
-ec7)i;fcFoSgg^:/^^— fefXai* CProc. Natl. Ac 
ad. Sci., USA., 77 : 4216 (1980) 3 U 

[ 0 0 T 3 ] ;i1^4Wl}a^!i±i:-ri>^{i:, 

t*!%HJ3ig^*^^-C^ S J: a (ciSiifE^cOJiSEtr 
nt-:J'-i3j;l^SD (i/^-< y • T^F ■ r;l':i{f- 

{mniATG) ^n^itzm^ryx^Y^mzm 
mx'^h. ±ti^^^^-bLxit. -miz±mmA^<^ 



y'yXiV. ^J;i{fpBR3 2 2, pBR325, pU 
CI 2, pUCi3^j:b'ipX<m^^i^1xh^. :itii^l,z 

I, iimm^:mmuzmjk^zmmtii±iiKi'i^'- 

(^"^mShbLXii. mx.lipGEX-4T (Amersham P 
harmacia Biotechtt) , pMAL-C2, pMAl-P 
2 (New England Biolabstt) . pET2 1 , pET2 
1/1 ac q (Invitrogentt) , pBAD/H i s (In 
vitrogentt) ^j:b'im^X'^ ^ , 

[0074] ^mmmmm±b-ti,^cD^m'<^ 
^-bixii. m^. ^mixobi-^^^mmi^co 

±^LlZ&.m.-r^yot-i^-. RNACDXyy^ 

icotimfi^ti. Ziiumz'mi-zi: OaS3S.*S:* l 
Tv^Ti>J;v\ imn<9i?-<r)mbLXii. Mim^z 
li. 0!li.(i'SV4Oc7)|OTrot-^'-^«^-rSpS 
V2dhf r CMol. Cell. Biol., 1: 854 (1981)]^ 

b'ti^m^X'^^, ±MimHzhni^(r)^m(r)^m'<^ ^ 

-im^^i:ib^n'^h. mmsmmmLfzm^^z 

EGFP-N, pEGFP-C (Clontrechtt) . pl 
ND (Invitrogentt) , PCDNA3. l/His(In 
vitrogentt) ^b'<7)mWSm^<i^ 9—^. p F a s t 
BacHT(GibciBRLtt), pAcGHLT 
(PharMingentt) , pAc5/V5-His, pMT/ 
V5-H i s, pMT/B i p/V5-h i s (J^Lhln 
vitrogentt) ^^b'^i^^fm^^^ 9-^j:}£i?mfhtL 

[0075] tfz. mmmim±b'^h^^(r)m,'<- 
99-ff)^W.mbLXi,i. muimLT\-^xy7^-^m 

g^C*f-f.Srot-^-5:*-ri.pAM8 2 CProc. 
Natl. Acad. Sci., USA., 80: 1 (1983) ] ^ i:>'|flJ^T' 

ICZ (Invitrogena) . pPICZa (Invitrogen 

a) ^t*^'a-^sni>. 

[007 6] yu=i:—^-bLXi^mfiZm&^j:<. Xy 

rXt r p)7°Ot-:5'— , 1 p prD^r-^--, la 
c-Tu^—S—. r e cA7°0^-5'— , PL/PRT 

n^-9-ts:}i^mt L<nmx-^h. mi.iff'^^)vx 

WMX'hh^\i. SPO irn^:-:?-, SP0 2r 
n^:-^-^ penProt-:5'-^i:'*W^Lt\ ^ 

w^m^b-r^^<r>rn=t—^-bLx\i. muip 

HOSrot-^— , PGKTu^—?-^ GAPTo 

^-9-. ADnru^-i^-tj:}^^im\iZ^mx't 
ttz, wmmm^m^b^^m^ff^fttL^^ru^ 

-9-bLX\t. SV4 0**«ro^:-^'-, VVU 
'^^)\^xcr,yti^—:}'-, ^i^^ai-:^:^^ yy°a=f:-:$' 

xra^-i^-^ SR ara^-^-^b'^m^X'^ 
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I.. 

[ 0 0 7 7 ] i^. i^^mM&^(m^<^i^--t LT 

h7>'X7i^— fe' (GST) k<^m.-^m.^tLx%m 

§-ti:l./ti6«0pGEX (Promegatt) ^Jiii'km^X'^ 

[ 0 0 7 8 ] * ;t . mhr^ V ^Ti- KcT) 3 - Ymmm 
X'^. mmmi.iznbxm-^^ii^o^ri-¥mm^z 
A) ■ i^yim^x'^^. 

[0079] BfrMc7)ffi^i.DNA (ieS'<:5':?-) <7)1S 

iMm^(7)mA&i3Xx/ziiizimnmm&t tx 

[0080] S-fttt^v^tS^-C 

[0081] immizm^'^htihim}: txit. mt 
m^mmizmtxm^ti^^mcot<7)i:m's.mmn 
m-t, mmm±mm<r>^mzmtt:^n-TX'mm' 

[ 0 0 8 2 ] *K Lxn^tLi^m<7)mmim&'x 

1175-1259 I^UKmira, 1980:^ 6fl23H1*^^^t 
K^i-fb^PlA^^fi ; Biochemistry, 25(25), 8274 (198 
6); Eur. J. Biociiem. , 163, 313 (1987)^t'#BBD (,ZX 

[0083] mmt Lxii. mnconm 
mm. m&ncmmizxhm. (mm) . m't^^m. 

s^mm'^^'^Yyvy ^- (hpl 

C) '5ri:'<;)^ami?n-7bi?'97-f-, Z.ix. 

wmm.\.zm-h^mw-£m.^^^'^^f:Ltiy2^^ 

[ 0 0 8 4 ] , ifWm ^ri- K 5: 3- h'-f ^BffM 

cr)mm^(r>mnzmLx^i. mm^-. 2iz5ik^tiiT 

S A 7 0 0 5 jig^-<^SaE?iJ5:^»t^lJffl-ri. :itf)^ 



I.. 

[0085] ttz. TSA700 5afE^T-3-H?n 

i^ui. mui-f^ ^-,7 ■ i^-^y 
I.. 

[0086] :^m^'J^r^ Hti, ttZ. : 

1 t^-rr s mmmm-ox, -mmit'^-^miz 

[0087] t^t^h^y^ K-^gcffiJi , i D P L < 

nyy'-xgyffit, T5yl^ffl*>'^^S77^/;<;^ 
hSr^ft-^S;L, »:v^T'#77^^yh?:;* yT'Jy:/ 
RJl;$ii:l.7 7^yyh • nyry-b-xa:^^^?:^ 

[0088] iMi^ri- Y^mzwm^ix^m^mi^ . 
^mozti}<x'^. mm. n^m. 
m^. DC cm. vgttxxr;t-s, M'imTtm. dpp 
A (x7x-;t'*x*'j;prvh') a> Dcc+mm 

( 1 - 1 K n=3{. i^/<.y >/ h ij 7V'-;l^, N - h K P=if 
■tf^'i/yTSH, N-hKn4fi/-5-y/P'-K;W^-y- 
2, 3-x;!>;U;K^v'^5F^i;') -^vHV-Hfe 

[0089] ztii,^-:ffmizmmx'^mmh. z<7)m 

LXli. fi^Jxtf^-'y^yU^yl^ATSK (DMF) , i^j< 

(DMSO) , '^.^^f;t:X7^^rS 
h\ xh7hKD77y (THF) , mm 

:c^i\^^j:t')5J:T/Zti^(7)-E-^iim^j:t'^mf^ Zbt< 
X'^h. 

[ 0 0 9 0 ] j^, ±iS'<T^ Y^m.m\.zm LT , RE 

r;l^, xf-zpxxr;!^, Igsmyf-yUxxx^P^i:'^^)® 
^r;i^dj-;i^x;:^-f;P, piJ;l{f<yi^Vl/x;:?.-r;i^, p-y 

ts: mr 7 ;l'=3f ;Pxx r;l-'5r t' i: LT ft^-t ^ t i)^X' 

[0 09 1 ]!;^, ffl!l®tl'«g«5r*t^T5yK, 
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[0092] k.wsmm:^^h r^m. ^r^ 
it^m. s^bK^. h 'J y)\^:fmm. mm. mm. ^ 

C 0 0 9 3 ] *K LXnC:>iXhi^%mL^'K\t. ffiet 

mmoztifx'th. 

[0094] *^BH;K»;'<r^h'«j, ^mmm¥^f^ 
^'fh-tz^<7)mmit Lx i^wznmx'^ , ^otn: 

[0095] msm<r>^mmii. < as 
^mm^m^ . B^^^m^m (1986) =srmBS) , 

[ 0 0 9 6 ] *K L-C#^>ixl.tn:f*{i. MltfTSA? 

0 0 5s&mmtixx/^(^^^m^mi,zxm^j: 
\'^uimrj:bizmnzmm-ti z t t^x-t s . ct 

m. mm&(^mmzmm?>zti)iiii»?>. sc. ittii 
f*:{±Ts A7 0 0 5mBMizm^-rmmfzii^m 

[0097] if%m^'}^r^ z.tii^%m-^t 
tmm^b Lxmmm^za^^x^mx'hh, ^-y 

mm^i^^m-r^i^cox'ht. 
[0098] ^^m^o^r^ }'<7)±timm&msm 
mmi. miifzXo^z:^^BM<7)miiri'mm. A^m, 
mmmizii\,^x%mLxii^ , mz^c^m. 
mmizi5\,^x^<. tfz:^mmG:=Fmmm^t 
iRe smm^m0mmiz}i^^x^m^-mi. m 

m^mmmnmsmfziiissLmwrmizhi . 
[0099] zti^cr,-imi:m^-tmmt txii, m 
nmrco^iim^mfh z t m-t (\)y yf)v 



Br dU^^PLT2 4^fai§«L. mm.. fiiB r d 

^TKB r d USifrfc tS:^ yx 'J yi5iftT'^fe§ii/;H0 
BrdU5:]R0aA^i>3ffl)ia^m^ii^ 
■S), (2)NOD-7'>X (Jackson Laboratory, Bar Harbo 
r, ME.) tL<{i9 0%PWI^5rff^/v:7 7 htO. 1 
~ 5 0 m g / k g C7)K HT' U 3 y t'-f y h T S A 7 0 0 

[0100] immMMUzii\^xWfimtth 

X^^)^r'i-Yt.fz\i^(r)-^\z\i. ^(rmkmz^'^^ 

«^iSJS, ryt-'>A^^i:'*<s-^§iti>, jgiciie 

IS. ^Kti, TTw^yi^ii. 7^'Jyi!ii. «JS. 

fLiStS, 'Jyi?S, p-h;uxyxyl.*y 
^ ( hi^u—h) , ^xyi^ig. -71^^ y^, 7-? 

-^l-Kig- ^i-^ yi?iS. Txa;i^b'yMJg, ^y-te'y 

[0101] ±iBEgiffl^!t^«i. *%Bj^'j-<r^h'^ 

m^^rV ^ \.mm\ t Mz^^t h cr>if^ ^ ill, . 

[0102] iimmmmi ( e^^J) i^zmmx-^ s 

iii., ^^fj, ^-^fj, mm. mmi m 
'^mi mmm: m^^m^tmrntc a ^ mx 
zixf^M^hiihmmkH-^mm^zmtxm. 

[0103] ^\<zm L^^^i^mmmmu. ii^os 
mm^j:}i^zmmfim^m<^m. mum^it 

^1, m^mm^snimKmtxmm^tih. 
[0104] ±MR'^im\t Lx{i. mm^ vmr 

mi^^m^x^ . zixt:,\tmkxtfz\i^mmmvj: 

[0105] IMl^-r^ymt LX^t. ^tc:|SS«i=5: 
<mx.\,iy'}i/y. i^x^^y^ ^)V9^yW£}£<r>\-^ 

[0106] mmt LT t^tiis«±'5r< . mm^ 
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[0107] ±mm-mmb lx mmmi^j:< , 

y;pt'^yty7>';ux;^T;i'^, liKiSj/'J-fe 
[0108] -fe;l/o-x|^#*t LT h^zmmt^j: 

[0109] ±fS1i^«ogsJa»{i, q^^^jj- lus'M'O 
mo. oooimsmmi^ik. mKimo. oi~ 

ogsMJi. ^rS!»«^ijugSD*5;o. 0000 img 

ntl.<l,mO. 000 1-0. Olmgg 

m\Aii. mi^^ius'^>jmo. oooimgsjs 
a±.. MtL<iimo. 0 0 1-0. imggS(7)eH 
tthc^^m-^X'h^. nmii. *^fi!c^i/^gi 
*)mo. ooi~-iomsn&t-ti>cotimMX'ht. 
tfz. ■t/uu-xmmi^<7)mtmi. wssBSc^^i-i/xga 

O^O. 0 00 0 Imgg^KULh, ff^L<«iJ«;0. 0 
0 1—0. lmggJg£7)^gafc-r&<7)*iMST'2fe-g>. 

[0110] :^^mm^^mz^ttih^^&-^c7)t 
<±, /SffiH*>^>3iiaK§ti.-i.*^\ a^f^o .0000 

1-7 0M»%. #^L<<iO. 00 0 1-5M%g 

[0111] ttzif^mMmmzit. ^mmm. 
zhifix'th. ^z.x'mmmtLx\t. a-s^^m. vy 

ylSi}5i:r//tf.:ii^iii>izMmi^ mtii^fit^ 

I., ^fc^l^-hSiJt LTJi, M;c{fXTMf!-?-h'J':r 
A, ^J^yWj:t'm^X'^^. 
[0112] *^BJE^»l{i, ?§?SSS'Ji: LTffifflT' 

^miz, ztiiw^^m^tLmffin^miizLf.1 

m^ii. ^mm^m^j:t'^^timmm^j:i:X'mm 
Lxmmm&tz^uzmizmm-th ^ t i>-^mx'h 

[0113] ifW^<r>mmmm(r>^^-^m'm.h lx 



m^j:hff)b Lx\t. mm. mi mi nmi na 

fi. z.tlt>\imz^^■^\,zmtxmml ^mmi 

mmi ^mi ^-m. 

ix. ^ti^tiw^mmtiz^w m^. mnrnrnt 

[0114] mui. m\mmt<zmth^z^xx 
i±. immm^bLxmLmim. m. mt-fv^) 

r, yF':7*i?K. r^ryjg. H:'7^y>^?B[, 

A, :^yf-y^. yS.i-yyM. ^St*S-^^U'>A, 
A^ fc' Oflfl^^PJ, .tf 'J ji-:if i/-x^v y y 
t'^j'yllKi^xxx^i.S. 7'>U/H5SK:hhy'>A, x 

m. S4ary*-'>AJis, ^-^y/i^m^^hy^A 

ig, --K'Jxf-py^^»j3-;l.^i:c7)iti;?^J^ 

^^'mx^h. 

[0115] w.zm\\t'mi\iz^vm(m^-%:m,tz 

mi mumm. -^v^ym^m. mmmm. 7x 

)\^M.zi-T ^ y'/mt'tizt^X'^ . iTtra^^i^ 

utmrnt-rizthx^i. 

[0116] ^imm^zmthmtxii. mmm 

iiiitixmniyY^m. 9im. ryry. 

mmmm. ^^vy. ^)V9t£K<r)wm\. T^t-r 

::fA*, h^^yyh*, -fe'^^y. xrJ'y-yi.^t'co^ 

[0117] tr-^)Vm'.i. ^j£tt«V^3i^3|s:|6H^OW 

■b'5f-y;*r-tr/l/, ^%:^r^)VWz-m,LXW&^ 
ill. 

[0118] muikn-mmw^^-mmi. mm^ixh^- 

zttK'^. :itihii^m^zm^mm^tii . 
[0119] imnis.^m<Dmmk^mm. mtimm 
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^yi?x^;U^i:SrlE^rl=l., ^ii^^t^fiSlcffl^O 

^waa^], mm. ^mm. lura, ss^j, 

[0120] MMii. ^Ji.tt'A:?-f 'JTffi@7 -f 

[0121] m'^mti^-mmimmmmt^m 
Lxii. mmmi^tLx. mm^ux-^uyyo^- 

[0122] '^-x h . ^"j -A. 'f)v^j:}^<mmm<r> 
Bm^zm^hi,z^xx\t. mmtLx, mtu^^ 

ft. TDtvy/Da-;!/, ;}^Dxf-P>^Un-;P, 
^j:}iimX'^h. 

[0123] ^*i/i{±ST*S-^fflmtJ{i, 
*M»3'IS:fflv^T. ^m^z%\^m:-thZti:iK'%i,, 

[0 1 24] i^, ^mmm^\.z\i. 'ijstciEfc*^ 
s"], mm. mm. mm. '&^m:ii'm<r>mMm 

[0125] ±MmMmm<r>ikH-ii'mt. ^mmm 
<. mmmmm. .m<Dm. mHcom^n-. m 
§.(7)m&^j:i:izmtx^^iih. mumm. Am. 
mm. mmm. m\. mmiaxmr'timmnik 
^^ix. mmiimiX'tfziiyv^m'^Ti^m^j:}^ 
cr)m^(r>mmtM-^Lxm^ms!.^^ti. ^iz-m^zm 
tmi.x-mm. *Ti.L<(±)HMS4$^i, 
mimm^ik^^tL. mmmimp^tk^^ri. mm 

mmzmmtk^^tLh. 

[0126] ±siEMmmz^^^tih^t^m 

w^j:tizmtxjj:mxm'SMm^tii>, -mmz 
a. m&^mt. ii^. iHiOft«i kgat?, ^ 
0. oiMs-^iomsm&. ntL<iim. lus 
■-imsm&ti-hm^^K. «FMiB(ci~i!t[ii 

[0127] *^BH«E^fflc7)ts-^{i, mmfzim 
<r>mmmizm-hi&mm. mui-(y:^vy. sum. 



imm.mm. hi^^ii-M9mm^j:mm-t^zbf}<X' 
^i. mtk^ii. mmm^iz)5\,^x. ssarn'm^'^ 

'C^l/zmcomm , 0iJ;t ^ y a'v^ h> , 'J 3 r^u 

y 5 jtii 1 , 5 A G>5: iii:mmmB.^m ^ <7)mmm 
cr)mmizi:^xm.&^tifzmmiz§mhh v^jijgox 

[0128] iMimmmmmbmmizx o , zfi(:> 
m^iiimmmmm<Dik^&im:!'-$^^zb hx 
^hL. ztii^mmm^zmBi'i>t'hLti^j:\.^w\m 
tr^mthzbi^x^h. ttz. »mi,zx>o^<mmm 
'mEmmizmmth zbifix^ lh^jikk 
[0129] WT. a^j^tcoi^ . p^-rs . 

[0130] :^Wm. *^BBT S A 7 0 0 5iifE^<^ 

^m-mmi,zii\,^x. mRNA^mtat. mRm 

ML. TSA7 0 0 5jie^<7)^ai^«J^I.;ti6£7)-fe 

yxmm<ommz}:i>mm(o^G:^i^mm^imm 
[0131] mmmt. fijx«f ts a7 o o Bitg^ 
(mm:<m-fh:Lb\zi.-^x. mbthm%=tm. 

^-kn^h-nWXh^ . -f-O/^S^lCtiafE^cOmRNA 
bWmts:^yx ■ t')r[%^Vi!^Y^'mL. i^-fe 
yx i^^)^^^ K Sr#W«t«*&-rS . 
I.TSA7 0 0 5afe^^OfBSiltgS:{Ejt-r^f^fflSrS 

^(Ti'm^^^mh z b ifixt h . m$i-tyx • :f 

tTt, TSA7 0 0 5afE^cr)5%ig*5i2J6^> 
n^i™, !^tcP/3iNBia. $)l.v^(i/M». ;^{B. 

OJiJItwi^^S^T S A 7 0 0 5 fia«iO-gK^S: 3- K 
[0132] IMi^yX • ^'J rfif L':t^ K2:fflV^fc 
-^;ux, AAV^^cr>K9^~i,zm^yx ■ 

[0133] Cicoj; ^ t;:T S A 7 0 0 5mB.=f-^Wmb 

-fhm^mmz^yx ■ ^'jd-j? :?ix:tf-K^^AL-c 

TSA7 0 0 5itg^c7)^S$:(jgit§-tf^^-^^ ^g-fe 
■ jf'J:S'7^U-;}-f-K{iTSA7 0 0 5jifE^O^ 

mjm.^imthwgibmmznn^j:m.m:mrf 
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[0134] ti^A^mmx.)iXx/m&m\-^(7)Mijco 

ummm:^.^^ > h t,zm^ l/ct s a ? o o 5 co-t 

tipx'^i. i)^i}^i><9^~bLxii. Mmmm-h^ 
mm<i:'i?-^c^i>(r)^mm-ti>zti>X'^. MMiz 

{i, mz.lIim<^^-tLX. *ll!|ffFm5 2 5 24 

7 9^mmm}5Xx/pcTmwyj^mwo 9 3/0 728 

2-^BJffl«tC^.T^$il/i'<.^^- (pWP-7A. pW 
P-19, pWU-1, pWP-8A, pWP-21iJ 

ilf/ttiiipRSVL^k') ^;ti±pRC/CMV 
(InvitrogenaS) ^fSrffl^-^TPM^iXit'^i?^-^ 

CO 1 3 5] =5r*3. afE^«Ar^Cfcv^-rffl>r^^>ii-l. 

nihrnam. t^j:^&mmmizwma)i,n^imizmmt 

tZtipX'^h. 

CO 1 3 6] ^(DmmtLxM. muf. mznL 

fc'S-^J^T'S^S, mznLXli. :<^;l^^yMT>h K 

'f'^iiXwmmznLx\i. xxhoy>-, ro-? 

8liP4 5 0. 1 7«-bHndri^7-HfP4 5 0^i:5: 
iJiJ^T-^So fii»{c>f^L-C(±, mriJ»tit!S, gp9 1 

lUStcMLTti, erb-B2, erb- 
B3, $-A-^-iy^ p-y^h^uh'y^ ?L«ga® 
^j:k'^:m^X'th. BizMtXii. vSttSiJge«C'>n 
^^oT'Uy^t'^fi^il^T'^S. ^JftcS^LTtS, K-1 

4--yy^y. tY-'^y^yitfziie. n^^yy:^: 

¥Wt::>itLT«±, ^n^oyyy, ;>5r;t/>'h::.y^i:' 
^^IJ^T'^I.. -ttCJtLTJi, al37-^>, ^Xr 

I. ^Mizntx ii\y-y. mm/^/^wn')Vii^)^ 

TJS, r55— b\ PAPl^t'Sr«?!|^T'#§, 



[0137] ^fc-fe yx • ;t 'J h'SAfl3'^ 
^jj-f-K(TSA7005 E^iJ^SK^ /^{i-gS ) 

\i. ^wmTSKi 0 0 sae^coi^sffi^ijffiist* 

[0 138] *>*^^-feyx-^'J:d'if^'V5r^H^Affl 

gy. 'jyM:^)u>'^j:.mm. ^^!\^xm«mx^j:i: 
^ikifyt-r^. mmizDNA^mxi-immmiz}5\,^ 
xmz^^tix\,^^^m<^iimi>z^'^xno ztii^x't 

tSiii^ TSA7 0 0 5cO-feyX • ^y:rif^?U;tf- 

m^<r>fz^<r>^'f)vik t Lxmm-ti zth ^mxh 
[0139] JiiB<50-feyx • ^ 

mzmmmzttz^i^MmzmAtk^-^hzt^zi, 
*ioBy3 aiiiai*ii:«A-t I. z. t ti-x^ h » mmx^ti 
tzmK^ifm^w^ mm7imMnzmmt.zM oat 
tL:5ri^«^wi, tm^-t:'mm^zmmzti.zji-> 
xm^x'% h „ 

[0140] i^wmm^f^Mt. mm-^'^v:^ 

• :t u d-^ ^ p-jj-^ h'^Afflcott^ ( -fey;^ ■ ^ 'J d-jJ 

^ ^:tf- K^Affl^i? ) ^ttmrt y 
h',1f (in vivo) St, .f-^<7)«J|*lJ:0-BS6t|i:-r-?. 
WHa^KJOtfJLTfr^'hT'jifK^^^AtT, -e^^f*. IS 
«5:f!|s|*ltc:^-rx^Xh'--K (ex vivo) ffic7)ji|:^(50:tr 

[0 14 1] t7tTSA700 5c7)-feyx • jfUiS'j?:? 
VTr^HSrtt^fflHartlc^AL, RNA«[5:W-rSvS 

[0142] f^^^ , 3(s:|&HBT S A 7 0 0 5itf5m 

Ot bTSA700 s-feyx ■ it^yrsy.yv^'i-YMX 

mzmmm^^mmn^t^h {.(nx-hhti^ ±Mi<n 
mi^mi {m.)ii. mwmm^^z^y^wmm^^ 
^Lx\^mm. ^m. i^axx^mmmzmh 

m.. m/\.zmi^wmi^hmh lx'^xo z tti^x-^ 

[0 14 3] ttz, -feyx ■ :t'Jd'^^U7rf-HS:^A 

mm-tizbt^x'^h. mui. mmmt tx. mz 
mmmm. mpmmMizm^mmm. vy^^-m. 
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[0144] ±ieafs^j6itictj(ti.-b • ^ u 
[0145] ^^)uxmmxi:mt lxh. mm. t 

SA7005O-byx-^ya^5^U-ji-^ h'*''IE^« 

ti^-C^l, ^(^m<r)^-( Jl-XK^ 9-blXii. Try 
'^'i }VXK9 f—, HIV (human inmunodeficiencyvi 
rus) TrymW^^lVXK99- (AA 

V, adeno-associated virus) , ^JV^X'^ ^ JVXK-!^ 
9-^ am^lV'^X'^^JVX (HSV) 
X.yxj>^>-f'^—'^^)VX (EBV. Epstein-Barr v 
irus) ^99-tc}£ti^mi^ixh, 
[0146] i\^^^)VXtf]^j:miFFmX1imt LXkt. 
'J ; DNA$rt*AU?t'J;Ky-A 

t^i-'tim^mx-mirFmrnviz-^^^mt'oiyy^ 
)vx^m^'^^xmk-^')r^v-M.i^^L. mmmt 
mm^^^x D N A srWrtt^A-r I. ra-^ u --kv 

-ASCKato.K., etal. ,J. Biol. Cheni.,266. 22071 
-22074 (1991)] ; FDNA^r^Tn-hLT 

mmiM'izi.-ox^mm^zmmw.zDii K^mx-fh^ 

ife CYang.N.S. etal., Proc. Natl. Acad. Sci.,87, 9 
568-9572 (1990)3 ; T^XS HD N ASrEff-f yf-K 
■CKS^SallcaA-r S ^^^^-/Y { naked ) D N Aft 
[Wolff, J. A., etal.. Science, 247,1465-1467 (199 

0)] ■.^mmMm'}^^v-Mz'^mLfzm:.^^mm 

^cr>h^^. Vol. 175, No. 9, 635-637 (1995)] ; #S$ffl 

)iac7);^^(cjif5^^^At. m<r)mmzx^^£^^i.o^z-t 
?>fMz. mttimmzm,-rh]ytri9-i,z^'^ 

-ri. 'J H Sr D N A tiS^S-tir-C -?•^^S:^54■tl> 'J 
y h'-DNAlS-&f!|!?£ CFrindeis, et al. ,TrendsBiote 
chnol. ,11,202 (1993): Miner,et al. ,FASEB J.,9,190 

[ 0 1 4 7 ] ±ie ij ;<f y H - D N AlS^^cft 

•yht LX7i^7amm&t:V^y}^t ixm-^llf^ 
CWu, etal. .J. Biol. Cheni.,266. 14338 (1991); Fer 
kol, et al., FASEB J., 7,1081-1091 (1993) ] -^^ H 

ismm^^<^mix\^ihyyxyj:uy-\ytr9 

-SrSWfc LT h 5yX7x U yS: i;;<?y Hi: LTfflV^ 
l:fj& CWagner, et al., Proc. Natl. Acad. Sci., US 
A., 87, 3410 (1990)] t'tl^-^ttl^ . 

[0148] tfz:^mx'm\^(>ti^m&^mxmtt. 

mim's.m^^fz^cox'h'^xi>x^\ mm^-^izx^ 
:fimt Lxii. mnihh'f^xcrtr^xiVDNAt: 
Tryy-fjix ■ ^^yyge^tc^pw^d^u V vy 



^'^m.h^-^h^h-Hm:'mx:%h. mymzxtx. 

If. 'i^t:>Kh'^^^1i^T'fJ^MVX^99-\.z^^ 

i)-<hx'\^ihtih^^^^mmmzwk^^h 

c:fcti:0*^HB-feyx • :^^)^y.9\y^&Y(mX^ 
cico^rftTii. r'fjr^ivx'<.'7 9-\zij 
•yr';y^t^cDNAA^js«S§^ti.Butc, 

n-mMixf-:s^yYv-j^'jtmm^tti:h. t 
fz. mB'j^v-M./DNAm^mi. mm^yt'^^z 
xmm'fmxmifT^i. 
[0149] ar. Mi^m^j::^^m<7)-tyx 
9 YMXW)^ )vx^79-<r>^'^smf\.zmi 
mm.fz\fmmmf^n^yx • is^)^j.9vis&YM 

[0 150] V\'U^^)VXK9 9-- i^XTMi. ^ 

^jvxK^i'-h ^ivf N-asa ( A- ./ ^-i^'yymm ) 
^^i^^-sTv^i., zzx-'\}Vf^-mmi. vhw^-^iv 
xo^3tse«gag {^^)vxm-n(n>mm.^ 
M) , po 1 {mmmm) , e nv (^i-ttaaM) ^ 

.y-*r— >?y:/j/:/-^;l^^LTR(long terminal repeat 

s)^^LX\^htK '>•^;^;^a»^c^^^S^gag, po 
=jyy'>yi-Mi^^ fi-xfi^coT-tyrv -comziS' 

i?'fc=5r-l.ffi?iJT\ a«?afE^ (neo. hyg)ti?n 
--y^/if^ hCffl3=^ii^c0fMO^A-feyx • JtUd- 
7^'l'5rf-K (TSA7 0 0 5O^ii?iJ-fey:^- :tU:f 

;P$rgagilfEi^c7)-gi5$-i-y);S<i;I.J:i:fc. gag 
itSi^cOATG$-S$i^»J: 3 i:*WC'$)l., 
[0151] 0TMOTSA7OO5cO-tyX ■ :t'J:S"Jf 

i'vici-Y - D N A 'v/wy sffliatc 

^A-rsci h tctoT, ^)VJ-^-mmifi^'^x\^h'^^ 

)vxtLx<r)^^ )vxm-it. wmmm^zmkLtz 
Bamcffi^jiitix, ^99-nznx^ixti^yxm\ii 

^ . HP*)T S A 7 0 0 5afE^*^'l&ii-r-g) . 

c 0 1 5 2 ] p!^, m.<r)mBF?-cr>mx%mBfhtm 

hLX. 7-f /D^«^f-yiO«^H^^yt'^N-!; 
y^-^^fifcffi^-feiJ^^ y h t ^^tfif^t^fflv^i,:^ 

CHanenberg, H. , et al . , Exp. Hemat. ,23, 747 (1995) ] 
^Wm-thZthX'th. 

[0 153] ^fc, ±M^hu^^)l-XK9 9-- iyX 
7-Mzii\.^xm^^i^tih'<^99-b LTfi, mUi-?^ 
X<r)&M.^'^^)VXi^mh'fh\^\-x:i'^^)VX CMcLa 
chlin, J.R., etal., Proc. Natl. Acad. Res. Molec. 
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Biol.. 38, 91-135 (1990)] ^m^tZbtfiT^ 
[0 154] TfJ^MV7.^9^-^'mi-fh-)smi:. 

t^,—^^}]/ [Berlcner,K.L.,Curr. Topics Microbiol . Imn 
unol.,158. 39-66 (1992)] . mPUmkh CSetoguch 
i,Y.,et al.. Blood, 81. I'ii'h-'mi (1994)] , ^ijU. 
m^t^ CHiiE^. 12 , 28-34 (1994)] H^Xfy^-t, 
CKetner.C.et al. .Proc.Natl.Acad.Sci. .USA. .91, 61 
86-6190 (1994) ] <7):frffilC?^ tTff 0 t A^T^ 5 . 

[0 1 5 5] Mxtf, wml&^'fJ'^^)vxK9y- 

lfeJ:tX/t7t(iE3fi{Ei^^l^$-|^^l.. mz. g 
yx- ^U^^ii'lyTfi-V. fifl*>*^H3TSA70 05 

ii2 9 3mmznmizhyyxyji^''>3yth^ 
EltSrB^-tl.ClttCiO, FJrSOTSATOO SCO 

7ADNA^a;^a^■r^ *«ga®^#jpuc3' m 

m^trry'^^)i'X^'^'?-(r)^mz\,i^ yac^9 
9-^mm^m.xhh. 

[0 15 6] TryW^'^'^)VX (AAV) K9^-<r) 

mz-y^m-rhb. AAv\iTry'^^)i'X(D^m 

mzmXLX<h'm(r)^MVXbLX^n.^ixtz. z 
tnzli. ^■^il'X^iz^iW'^-'^-i /[^xitmbit-f 

mi.mmm'mmzmmt^^vin'^^^j\^xmb . 
)Vf^-^^)vxi'^bthT ^'<~yY^^)i'XW,<^^ 
W)mu^tix\.^h. ^AAv\miMifru<, m^(o 
mmizmmtih'o^ixrz^^>\^xxh*), ^^^ivxy 
yj^ii-x^^t^AbsowMcnrnt-^mDnAt^hti: 

0, ^<7)Sffic7) 1 4 5Jga*^' I TR(inverted terminal 

repeat) bmitih^mtcmim-^x^Lxy.^ 

z<r)i TR(r>mtimmilM!^.b =5: 0 , r 7 -7- 
cmm^its'T. ^^z-^A)Vx%t=^<r>^-^ -y ^-y y 
m^mmcry^W D N A'Kcnm^Mz t , K I T R t^it 
St^S, tfz. ^^)Vx^BmzmLX\i. fJh.(r> 

fiSSaScOR e p 5: 3 - K LT V . 
[0 15 7] fi^X-AAVOf^fiitti, AAV*<^f*:D 
NAt:ffl;^^S=*ilSttM^fl|fflLTffo^i:*^T'g'. t- 



m^coiTR^nt. ^<^mzmm(mxmTy^-^y 

X ■ ^'Ji^jf^'U-Jr^F (TSA7 00 5c7)-ty;^ • jj- 
>;:?-7^'l/3i-^K) SrtfAUcr^Xi K (AAVK^- 

jiSo -ec^f^. m^<7)ryxiYmni2 9 3mm^ 

c0hyyX7:L^'i^ayi,zXK)^Xt. ^^jll'^yl^A- 
Try "^-f/i^X ( 2 9 3«S:fflV^I.Ji 
■^{i^NtiMac7)tco-C'i<J:v^) ^^JS5I 

tt<7)ma<^ffl»;iAAv*i|i^§ixi,, m^x. zcm 
t^z.AAv\mmz^^-ti>cox\ mmimmmmix 

[giRL, SA-rSTry^-f/l-Xf 5 6X:jD!?|itcJ:^)* 
'i:>fttJ:0fflM;iAAV$r^Si2iiit-S. ilBcOctatc 

Lxmm.cDmii:^mxm(^mmx.AAvi:mz b ifx- 

[0 158] E'B,v^79-<nmMt. mum:^h<r> 
im^z^tx^^ozbtin-^^ imm^. mm.^. 

14(3). 280-287 (1995)] » 
[0 159] :^^mcOi^h^-tyx ■ 

m?^EBYKi'9-ff)wmirZ':>^im'rhb. eb 

-^^/l^X ( Epstein-Barr virus: EBV) li^ 1964^ 
(;:xrx:?-f y (Epstein) ^tli f)^^~^-y h (Burkit 

t) y y^m^^<7)tmmmx *)^m^titz^)u^xm 

\iZW,-fh'y^)VXX'hh CKieff, E. and Liebowitz, 
D. : Virology. 2nd ed. Raven Press, New York, 1990, 
pp. 1889-1920] . MEBVtCtijffljaSrh^yX^^- 

[0160] IP*>, tr. F^fSiO^l^fE^ Irffl^atf 
S6<jDNA3fi<^c7)EBV^rVA$:^'D-ri>'^^|,. ^ 

^j:wmm^zx ^m\i!,^tifz^mt^^)vxmm'< 

9^-iEBy'miA\^a.tamMzVyyxy3i9V 

ti, mmmiz^'o^ttzmt^y^ i\^ximmm 
fi^^nyu yumiz x ^^^fi^x^^mizx 'om^ 

SAkat aEBVt fc tt[lllRT'#l>o ClixSrEBV 
ItltAk a t a W=!SSSL. ^fJ#itTT'Wtt1*^S 
S^-r-i-ClttiO. if±SEBV*JJt#L'5rv^H>ra<:0ffl 
-^-f ;l/Xco;2*^*^j®^L;^w A k a t a«S:t#|, CI i: 
*-'-C'#-5.o $'itffl}^i.'!7^/WX;Ss3^Akata«t 
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[0161] ffl^;i'^-<;UX'<^'^-$rfflv^|>it^< 

-At J: i,af5^^Aat3 J: ^mmth ^tm-^ h . 

§itl5^ Wg«i*i{c^Ai-l.:^aT'J)l. , 
[0162] ±ie«^'J;Ky-AtcJ: • jj-y 

fi^'P^fcA^t'^S CNakanishi.M. . et al., Exp.Cell R 
es.,15?, 399-499 (1985); Nakanishi.M. , et al., Gen 
e introduction into animal tissues. In Trends and F 
uture Perspectives in Peptide and Protein DrugDeli 
very (ed. by Lee, V.H. et al.)., Harwood Academic 
Publishers Gmbh. Amsterdam, 1995, pp. 337-349] , 

[0 1 6 3] OT, IM[-&'J^y-AtcJ:l,-fe>x- 

9miz'y^f\^x ■ xyKa-rtmtxju i^^^him 

<x\^X'3 7'az-tibv^v-A(r>f>^mmi}mmzmx 
^ix. mm<r>-tyx ■ ^vd^i^]y>fi-vm^mm^z 
mxx'^i. zzxo^v-j^ttxm^^^iii>fSimt 

LTti, 50%(t;PJt) auxTti-iitUiyi-yii 

xum-mii,-:>^f&v yimx\ a:fS3 o o nmo i 

[0 164] tf.Z^ SiJcoy^ifV-AJ-fflV^T-feyX • jI" 

V ^v^i-vmmmmizmx-thyjmt lxh. 
i]^^-^-,^ ■ ^ir^v-uzi.h-^yx ■ii^)^^9v 
:^i-vmxm^mfiztti<T^i,. wrma. A7i^f> 

criljmizmtXMMX'^ ^ CYagi.K., et al., B.B.R. 
C.,196, 1042-1048 (1993)3 , >lC0^rS«i. 

i,mmmzm.Lx\<^?>zt^zmBLx. u^kv-a 
mmmmiziEcom^i^t. ^mM.izx*)ryxi 

tth{i(r>x'hh. zzx'm\-^htih'jTi^v-uiim 

l;$rWtl.^a^<0:^i''5:U*fy-A ( multilamellar 
large vesicles: MLV) tl^^mX'hhifi, 
I^U-'Ky— A (large unilamellar vesicles: LUV) 
^'h^ ^£ 1 tScK li 'l^y — A ( smal 1 uni 1 amel 1 ar vesi cl 
es: SUV) S:(?efflL-Cr5X5h'i:cO«^«s$rf^S 

mmn-^yx ■ i:^}-d^9v^^Y^mx-fhzb 
i^'simx'hh. 

[0 16 5] ryXiY^mii^:^-'v9nhVff)WM 

m\.z-y\,^xim-rhb. ^iniii-riii^TMAG (n- 



( a -tri methy lammoni oacety 1 ) -di dodecy 1 -D-gl utamate 
chloride) > DLPC (dilauroyl phosphatidyl chol in 
e) fcJ:l>'DOPE (dioleoylphosphatidylethanolamin 
e) : 2 : 2 t^|.flJ^•C-#t^^'00;^;^ 

A?i?s (mm^tiximM) ^:imi-h. ix^^m 

S.lM'fiD^coj^Mixi^-y'ymum^zXti. n-:?U 
-x^<ittU~^~X'^ oo*yi/AS:Mff^*LTll«?f 
mmmth. gtc«ETt^'on;^;l.A$r^^fcl^* 

L, nm^^i. <x^^X'2 0Ms(7)m&'Fmxmryx 

5 H Sr^tJ 0 . 5 ml coVflK -yam ymm^mk 
JS?S-Mg, Ca-^WSr^JaU, MS^yxBjgf^. 2^ 
^-tc^l-f y ^' X 5 ^Hf-lc J; 0 Jiff LT , BfMO-b 

[0166] ±SiX''i%(,tlfzrvXiY^m:^^il:-'v 
i'MLV^it<E^?SK^Ji: LXmmth-mb LX\,i. 

tLTO. 6jL£g, y;J^y-Afli®Ai:UT30:>-y^ 

;wc=$ti. J; 9 {c^a t, ^^^2^2;ul^7)'J ymMm±m 

[0167] i: ^^T\ m^^W±\t rg|JRC7)te9S- 
(r>mz\^H-irhZb 1 bW-^-^HA vt^H^ 
{i, ¥^^ycr)^mizMlX, miiU.:mmm 

{CTSA7 0 0 5(5D-fey:^ • :t'J:?"5^'^Jj-^h'<7)P/9 

mmmm-t yxDNAb Lxmim^tih -tyx-^ 
V zf}i ^ u:^^ H imx-t^ z b izii-oxmmmm^cD 
im(7)^^d:^-r. mizmmb^shmm^ttzimmb^j: 
imBrF^mxLfzmmi^^ hmzmx-tizbhi^ 

tsh<^b-t6, 

[0168] ^mMc7)mBrfimizii\,^X . EffMiie? 

cowmmmtiiimmw^comx-mui, itmmz 

[0169] ^comimii. •imnMLb-thB^f}-i>m 
mmmnudk, smmim\-x'mu$^ y^^'-x^ 

^^y-2{lL-2)^j:b'^mmtX^mL. \^hn^ 
^)\^XKi^^-l,Z^tiX^B^b-thTSA7 0 0 5cr> 

^yx ■:fo:f^^u:f^mxirzm. %(yti^mm 

^S^tttl.#a(ex vivoa)T'$)l., mm^iADA 

xmm>^. xm&i^izx^xm.-thMijrFm'^ 

AlDS^j:b'(^^»AZimb^ilX\<^h, 
(0 1 70] IS2ji{i, m-tyx - :^^Jzfy(9U^i^ 
V (TSA7 0 0 5<7)-t>';^ • ^'J:fifi7^^f-h') 2: 

m.m&^(oi:^\^^mw^^j:b'(r)mmmz^i-m 
m-mmmxm mmm) x-hh. 
[0171] ±9mi^'f-ihm<^m i ma. xmb< 
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L. ^immi I L-2c7)^??£TlCA I M-VtgJft^fc' 

«7)iii'5rtgJifiT'7 2^mmimi. mxtK^ry^ 

^yx ■ iJ:i"7^'^5r^H (TSA7 0 0 5tO-fey;^ 

-fey;?. • i!')^y^9Vis^Y<mxm^-kmhfi^ 

tC. rP:?5yffttTt;:3 2-CT-lil$^, 25000^5 
\.ZX^'hm.Lt:i^. 3 7'CT'l 0%#tS;y;^^frTT' 

2 4B$ratg«L-Ct<J:t\ ;cOjif^^|!c(I1^0igL;t 
'ik. St- 1 L- 2#«TtA I M- Vtgtti^i:'T'4 88# 

-fey:^ • ^'J:fi?^'lxJ!-^h'^7J?S*5:luiBin sit 

u pcR^. mi.\mm<mmsw^>&x:htt\i^<r) 
[ 0 1 7 2 ] ^mm¥<mm ■ %wm. v-r 

ixm^mMcO-t yx ■ ^ U :f 5 ^ f - H ( T S A 7 
0 0 5 <7)-fe y ;^ • 'J ^' U-^tf - H ) tl^mX^ilfzt^ 

[0173] zzx"y^ji'XK^^-<r>ik^M.ii. mx 
b LT, mummmm x i ommi>zMix i x i 

03 c f u*»<^l X 1 08 c f uO|gHt^§S-^*SrS 

[0 1 743 ±iEm 1 ffiOSiJffit LT. SW-feyX ■ ^ 
•J ;J if 7 UjT^ H (TSA7 0 0 SCO-fey;^ ■jfL/d'Jf 

BWfc-r-sfflfla^-feyx • ^'jrr7i?u^f-K (t 

SA7 0 0 5c7)-feyX- ;i-y &^A1" 

[0 1 7 53 ae^?&)gc7)m2ffi ojiMta 
fz-iXii. mzmnzmij-mmnzx-ox. mi^ 
mxmizx-ox. mmzm^yx-:^^}dyi^v:^^ 

Y (TSA7 0 0 ScO-feyx • ^ijrf^:?^^}-^-^) *^ 
mX^tiht^i)-^^ . =fibK99~mi,=f-cT>nA(r>P 
CRffitJ:|.:K5^^in situPCRatCi-offiliStS 
*\ ^V^iBW-feyx ■ ^'J:i'if^'W:t^H (TSA7 

0 0 5 co-fey;?. • jj- U k:tf - K ) <r)mx^zm'^< 

fm<^\m%^x'hhmmmx^mk.^'^wmws&m 

^ :Sr fc'coei^ S: P C t-ff 3 *\ 
^iiS-rS*\ ^{i:llga(env)fifE^^PCRffi-C'^: 
-^'-■t-S=5rt'ti:0, )tgi^?^tcl^LT-feyx ■ ^ 



^XhtZbli^^otX'i^^£\.\ 

[0 1 76 3 :^wM^^i&mmi>zm^x . mzmmm 
m^j:i:imixi^mmmmiLUzm. mmuha 

-^^ ;PX{cTF;fS<7)-fe yx • ^ ij d-jf ^' l^JJ-f- h'SrSW 
i:-r§P/S«t^AL, G4 1 smcTX^U-:^ 
y^J^Uof^, I L- 1 2^t'(7)^^^ai^(in vivo) 

iX^^x-mmmmmnt. &m0mmmtzii 
mt ^mmmimm^-'mt txmr^ z t a^t-^ & . 

[0 1 773 :^miitfz. *^Bflc7)-feyx • :f J? 
:7I/:t^H^Affl'<^^'-*it(iaW-feyX • jT'Jd-^ 
^V^i-Y (TSA7 0 0 5<7)-feyx-:t'J:J"7:J'^Ji- 

[0 1 783 if-^m(r)mmmM ( sms^j ) tcfM-c 
%hmm^wt Lx\t. mm<r)mmmm.iz^txm^m 
m^tii,. mm. mmi i^^m. {mm. mmi 

zKh^mhtihmm^-i^mm^zjuitx 
msMm.mx'^h. 

(0 1 7 93 ^mimmmkH-s^mmt Lx\i. 
miLfzT SATO 0 5iti')^r'f-Ymmcr)mmm 

«{c*{f I. Z k *<X'^ . WtcjKtT=&«<7)j^«*^ 
hM'SMiRthZbfj^X^^. 
[ 0 1 8 0 3 {f . *3^B^c7)-fe yx-^UdyC9 

^v-Mz^m^tifzmmhi\^immco-<!^yx ■ 

[01813 ziihii. u yi&mm±m^mm ( p h 

7.4), vyym. mmm&mmmim^izm^ 

ttzmm^j:t'izmm't^>zthx^. trzrv^^y^^ 

b'(^mii:^mx^mi^i^mnt^izik^^ti:i,xo 

^j:mmizmm-thzbi>x'^^. 

[0 1823 ±td.mMm\<r>iSL^ijmii. mzmmm 

,t«7)mg=5r b'izjBtxm^^M . 

[0 1833 ±mmmmzi:^^tihK^:mm 

[0 1843 -mzii. E^mb ixmm-tyx ■ 
mt. iB'^^w&iy^sm.mmvYu^^)vx 

<nfimb Lxm lxio3pfu*^^>ixioi5pfu 
miS.b-^^<r>ti^i.\^. 
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[0185] tfzmm(r>mxm-byx ■it'):iy^^v^ 
^Y'tmx^fitzmm^ki. i x i o**a!a/body 

[0186] wmu 1 Btc 1 mtzimM^zmx^ 

[0187] :^^mi,zmmm^imimmmcDihmi.z 
h^x n^zki^x'^i. iz^wmm'f-imM . 

^(T^^'m-^ibX . N I-Hco^'^f y5r##tL 
TUSI-tlxI C Recombinant DNA Advisory C 

ommittee. Human GeneTherapy, 4, 365-389 (1993)3 . 
[0 188] *^Hflti:Wf, mm. /MS. i^. « 
#tli/3ffl]ia4't^3StTU|,TSA7 0 0 5ite 

mmmmu mmizx^tm^mmL. tsato 

0 53tfK^*^'ff4-ri.S*^t;:ov^Tt«-ffi-t-5.c:fc*^nrfig 

ftmmkLxco^?:mtii-t?>fzi^izii. immm. 

y WN°|5^ t'fi0^^^5^W^SEf4&ifflS L , T S A 7 0 0 

vstt^bcogjs, mmm<nmm. ttzimmmcDi'mmm 

[0189] iE^tii^rffiJi. ^J;t{f, i^tf>«Sft^fl^ 
h&^'^yyMi^h'^hfd-z'Y^Ki ^ 0 5af5^tM 

-r-Sffl^^at, KDNA||f>t^#^L. TSA7 0 0 

^J?:*r'J^5— fe'tti^i-r^^r'J^^— b'iiMSiJE ( P 
CR) (liO, Ji<it:(tTSA7005c7)^aP^/i{i- 
gpcOD N AUffr^ftS^ -5.7t*<7)ro-7'i: t 

Xm.m:-^-fh^,(r)^m.X'%h. ^<7)fzisbl,zlit-r 
TS A 7 0 0 5 1 mt-E^iJSrJ^or^^ v-Srf^^L, 

(.^mm) tKm^-t^ztizj;:*). iiSTSA7o 



[0190] Miex^ 'J-::^>i/*^fc mzP 
TSA7 0 0 5m^iry^'?-b LXm^^llj&X'h 

tnit<i,zmm^tvr. m^{/kmcr>um{sc\&ice. 230. 

1350-1354 a9&5))'^fzlzm^^tlfz. ^V^«1f5t^ 

ffl$ti.l.pcR^^a(mi:t. ^±a. 
^, tafl, 8(9) . (1990) ; s&M ■ im ■ mm. iSB#ti 
f>j.*i:ai)is(m, 35(17), {x<m))<n\^-ftimmth 
zbmmx'hh. 

[0191] r^-f-^-tLTffiffl^fl&DNABIfn- 

it^^^Ltz^'idD^KX'M. Z.flt,:^^)dT> 
NA(50-^«{iSKlDNA^^a^rt\ flJttfDNA-^ 
^SH(PhaniiaciaLI{B Gene Assembler ?\\ss:y r }V?i^ 

■mmiimtx^m-hztifx^h. ^^^ixh 

KM^X'^h, ±iix^u-=^yyizm^^^tiir\:3 
mmimmLfzru-f^:m^htf^. immx 
s>oT t, i < . ummttzimmmzmmttz 0 ay y 

m\.zru-rii^if')i]yY-k^m,-fh-nmi.. *^ 

MtttgiS, t':tf-y, ^3KttS, -fk^lBt^, 
fiift^ ii^> ill. , 

[0 192] ^aicO/;ii6tCfflV^SPCRSi: LT«i. 
i.{f RT- PCRa*>'^J^$tL.S*\ SiS^HT'fflV^^> 

[0 19 3] itz. *^B3cOpJS^rffi{i, S^^'t'COTS 
A 7 0 0 5 jie^ <7)«?ai<7)>ti6<7)^4f -y h Srf W-f^S 

fc (c J: o T . m^zmmth <i t *^'t-i= i. . 

[0194] mz^m^MlilMiT SA7005DNABr 
f^^-k^t hZtmmtt IT SA7 0 0 5cr>^iiim 

[0 1 95] ^[^df-yhti, ^-^r<i:iEM#-^: 2 

&■^tLx^^x'\^i^^i. f&c^^^bLx. umi p 

CRmiZi^m^j:MM TaqDNA^'U;*^- 

[0196] mMsijt LTfi, m^i^mtmtrzim 
m^m: b'coitmmmn^j: b'^mf i^tiia^. dna 
myi'SMii^f'ibtmmK'zi yi^a.y- h ^tix^^x t 
mz'^mm^-yhai. m^<^mm(r>i^(r)fz 
MzMM^^mc^^m. mmmiif^. mmm. mmi r 
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[0197] iEt*»BB(i, mim&jm^m^^imm 

[01 98] ttz. lirlS^^SrfflV'.SCtlciO, 

Mfi+*^f>f#^>ixjtTs A 7 0 0 smm'i'commmm 
u < immmzm^m^^^ zti,zXK). tsai 

^tt s A 7 0 0 sag^tMii-r'i.waits^ ^i,ttj-r 

[0199] m-^x. :^mi±*-i)-?>m^twmfA'p 
ioT s A 7 0 0 siifEi^iose^iMst J: 0 , SEejisfftt^ 

<^bhTSA7005 tWil-r I. Maiig^ OX 

[0 2 0 0] t/i, 3|s:|&HBt hTSA7 0 0 5afE^tC 
i 0 3- F ^ilSSe® ( ge?iJ#^ : 1 X'^^^tli, T 5 

mmL. ^fz^ixh^m&%\,zmhm/^mm^ 

ff4MT S A 7 0 0 5 iy/t fcJi^^T S A 7 
0 0 5i^ilS*i«T*gt=JtS. 

[020 1] ts^oT, *^0fl{±, H^TSA70 05 

m'^Ait^-fh{>(r)X'hh, im^tk^zx-yxmwm 

A 7 0 0 5 ;K'J ^(nmuzm^^ ^xm^-fh c: t 

fflSffiic J:STSA7005 le^iJ^J^eftc i -5 T i>?^ST' 
Stcff^L<{i, m(^'J^'a— ^-/I'^Jtti^ry 
^'^-:^;^ti^#:)lrffil<^•C, TS A 7 0 0 S^KU'^Tf- 
K4'C0ffla. ^/i{iTSA7 0 0 5ga®«0*l!g^giaj 

Tli, TSA7 0 0 5fii:f*c{i:, iSLW. ■ Mm. U 

t'c7)b b J: '5JmL^^4ft«f4s£f4-i-W?^?g*-^T S A 

70 0 5;KU'<r^h'S:^fegzt^L. *-o.+f UT^' U^P 

VhX'T SA7005^'J '^T'^ K t Kmth Z b tpX' 

^^c. TSA700 5tjimi^w^-m^mi 

ytfvrJia^a^WM-'t'OTS A 7 0 
0 5 ;K U '^r^ K Sr^ttJ-r -1. Zbtl^X'^h. 
ffifc ct iXWS-r § affiaSK^ffl^fc I, J: < » f> iiT 

[0202] ff^ST S A 7 0 0 5 i/iti^iOl^^M 

mmBiti>umizmm-tix'oMt u^Mi^mut. 

'^yhT-y-b^(ELI SA), Mfil^g^^a(RI 

A) . ^mm^^mi i RMA)fcj:c/^fessE^ffi( i 

EMA)3f)%tflS, 

[0 2 0 3] tfz. ^WMii. TSA7 0 0 S.i^U'^r 



f - K ^zm- STSA7005 ^-g-vgtt^*-ri>«ra 
3t{±m^®±t#ft-rsT s A7 0 0 5 u-tr^ 

-i: t Sttt'S ; b ti^'SimX'ht ,KTSA7005U 

fc V iTMi^ L>t T S A 7 0 0 5 *■ ij f- F 3 y i^' 
y-h?-^:, TSA7 0 0 5M-&Sra%^ttai-#gi, 

MJ^^il. i|[TSA7 0 0 5 Hrr^'-fie«#Mt/ 

[0 2 04 ] tfz^m^li. TSA700 5Hr7°^'- 
^■^SJi5!f% * fzlt^cr,^'^Wi)^im^(7)mi(7)\, ^-ftiti^ 
^x7'}--y'/'i-hm^\,zm\>^hzbi,zi.'iX , -ft^ 

$!j(T S A 7 0 0 5 UrT^-MJS* : -fk^!t^!l(i<S:J^^ 

1^, t}ii^^j:b'mo)^xi/V-~yy-tlZblzmm 
mX'hh. WtKli. TSA7 0 0 5b-feT^'-^flJ 
m-ri.. A^*^SX:5'U-->^KMtffl>r^l.TSA7 0 
0 5H:T^'-;}fJ'<T^F^-t{i-?-OBrmi. Sfildfc 

[0205] m\x^ ^--yyco-mb lxh. mt 

{f, TSA7 0 0 5Ti^U'<.r^¥t-rzli^(r)mn^^ 

thmtmmx'^&Lxm'smiLti^mmtti 

■^izni^xmm-thz bifix'^h, t.i-zim<r>^tz\m 
Lfzmm<r)i3-i}-hmm^wmm^r ^.zm^^hz 

bhX'%h, <J:Ofl#:WWi. T SA7 0 0 5l'-fer^' 
-r^')^y'^Yttz\±^cr)myxb. WMcthW^bcnm 
(rm^Wcom^^m^L. TSA7 0 0 5HrT:$'-*' 
U ^r^f- Kiyi{±^<7)|lrn-fcTSA7005;KU '^T^ 

^ U --yy-th Z b ti^mX'h 6 <• 
[ 0 2 0 6 ] *K LT , *^B3(±. aiS^HTfBlttco^r 
i^i}^h^nbTSA7 0 0 5U-ty'9-7i^ 

v^r^vtfzii^com)^bmM^'^. d:^^x\ %m 

ffi:TSA7 0 0 5Hrr:5'-#'y'<r^Ht-t(i-?-£^ 
Brft-isiOfgcOffi-^ftcOffS, t/^«iTSA7 00 5^-b 

:ft^$:1Sttt.?.>Ih*iT'$l>, §f>{C:, TSA7005 
Hrr^-vgttSrfll^ LT , *^3!/^-l.!fefi>f)^T S A 7 0 0 

A 7 0 0 5 coStt. «;t.(f «<7)^:S^iiSST'# 
r-y-b-ftCtJC^T. iOMf^Wl^fi, TSA700 5U 

-br^j'-^ty'^rf-FiitJi-eioffirn-SrS^-rs, m 

COT S A 7 0 0 5 Hr Tr? -.-K y ^7*^ F t fzli^(^M 
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TSATOOSU-feTrJ'-: TSA7 0 0 S-'K'J'^rf- 
m^com»<r)RS.b ^rl., TSA7005;}fJ 

vco'b^^^ri- V {^ri- mum $r ico i d i,zm 

TSA7 0 0 5l'-br:?-ia*vgtt5:*-ri>i>cOS: 

[0207] *|&BBti3^^T . ig^JX^ 'J-->^03t 
46<:Offi^O:^fti±, TSA7 0 0 5^-fer^'-'ifJ'<.r^ 

'<r^KIS^it:-&tj5:T7Xf--y^'(7)eyi;fc{i:fi!lc7)!K!i 
fe-^T S A 7 0 0 5 U-br^'-;lCU'<rf- KSr^ai-ri. 

s^t> 0iKT'^ t (PC rmf^m^^ : wo s 4 - o 

35b A^) , »S$*l!tTSA7 0 0 5HrT:7- 
l.#-*ftfil*^fflV^TfiT:*^fflJg.L, TSA70 0 5 

■So 

[ 0 2 0 8 ] $ f> , M-^m^jx y - - y 

T-y-fe-fcoffifflSri.BWt-r-l.. Cliitiixtf. TSA 

7 0 0 5 n:r:j'---KU'<.rf- ^'^;t{i'e^oBfmc^tr 
ss^tt^-o^. TSA7 0 0 5HrT^-;}f;'^rf- 

^■^h,m^\,ziihtm-^^zii'>x. tsa7 0 0 5i- 
•tr^ y fct) 1 * Ttti^ni^licotjUi^SIp 

[0 2 0 9] i/i, ^Jx^'U-^nyiS^tcML. 
Hmt LT(4. #««geTS A7 0 0 SfifSi^^-^^t- 

mmttz{mmmmi\L^V!im-^-Y^zii\.^x-^ 
^mm^^fzm. mm^^cr>mnm.^m'&Lx . m 

attT. TSA7 0 0 5U-tr:$'-i04ftvStt$:ffl^ 
[0210] i-^c3|s:^BScJ:a{f , J: OvStt^-tfi^S 

t^tj^SiOT sA7oo5^'; '^.rf- y^mmwt tzm\ 

^y- h'4^(in vivo)-C'TSA7 0 0 5;Ky'<r 

fzmz^ iixt>ifimmm-h^mcr)mi'^mzimti: 

^U'<.r^h'*/v:{i«jir-^n/, «RJ;itfTSA7 0 0 
5T::f->^h, T S A7 0 0 5r>'^d'::i;?. TSA 

7 0 0 5^ h'^j'-^fc' z b mmx'h 



I.. fIiBli3iT-^O:/li;eiy;t(JTSA7 0 0 5i:ffit0S 

izm-tmmii. mit&mmmi,zm-:s<^u^r 

[0211] * /i±faj: *)'^mfz\i'S:^Ltzjm.(r>T 
SA7 0 0 5;KU'<7-f-K^*^#S*j£i: LT{i. 
mmry-y ■ x^^yl.zi.-yXm^h^ibiMm. 

Hi^vSttcM^i. ^(^mmm^tiirnx'^ri- vcr> 
^r^mmm^zcniidizmL. -^S'^r^Ht^vS 

t'i-^T, J:0v£tt=5r, *7t{±^S^rTS AT 0 0 51^ 

[02 12] ttzmm\t7yt^izX'}xmiRUzmm 
-^mmiLmm^i. d:\<^x'^<7m¥emm^fm-rh 

Zbij-^mX'h^. W3\bLX. Z(DTrxi-i-l,zX 
0, m<mm<r)m\(^&^b^j:hyr--?ziT{pharmc 

ore)^t#&. mm^ff)^m^iZ'iimijLmzm-m 
-^T^^i^^rtAm^^^t^zbizx-^x. -fb^ 

[02 1 3 ] *K LT, a«$tL;tTSA7 0 0 5Stt 
i> L < {iSSttt /itiT S A 7 0 0 5 vSttcO-f y h b';? 

Xmi, TSA7 0 0 5®fE^-&*y-y^'T'>b V'? 
X (^MV'^X) S-f^fiKt-S C: i: C J: -? T T S A 7 0 0 5 

!t{iffl«<7)»i^#^-^i. S A- 1' d i)\ BP*>T S A 7 

0 0 smm'^-mn. Mt/tc»^T s a7 o o smi^m 

i}^X'^h. 

[0214] mrnii, murf'commmimmL 
X. ±'^ff)mimm^Mmmi,zmmttmsX'h'o. ■? 
^xc7)M&nmm(Esmm)^m\.^rzijmiminX'^ h 

(Capeccchi, M. R., Science, 244- 1288-1292 (198 
9)). 

[ 0 2 1 5 ] nJ4. ±.m.^m-7^x<r)^-}5mt^mm 
n'^mM\iZb^xmzmn<r>tmx'h*) . :im^m\ 

(KH@^. H^g^.tifJ, 14 (20) (1996). ^± 
a)(=, sls^BBcOt FS^TSA7 0 0 5jtfE?-J3J: 

t^^PTs A7 0 0 5m\i=t^mmLx^mz^m'7'y 

tL7tTSA7005vS14i.L< liS^tt ttz\iTSAl 

0 0 5fittc7)-f ytb'^j'-, r:/-xb. ry-S'^-^ 
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(02 16] 

iimwTmi:^-rmm^j:T SA7 o o smm^t^ 

t, mm. A^m. mmwuz^mmz^mt. m 

fziiiE^o ymi,zii\.^x^mmm^ti^j:^^z t x 
0. mm(r>m0mmzmm0mmmmmmfzii!!a. 

'i-ffy^mzxtu.i. m^BFi-^^-^i-hr^'j^r^Y 
^jifE^i^wtc;»c«t»js-r I. i h a^x'^ , m.^ u ^ 

T^FOSfttiilJf, TSA7 0 0 5vgtt-^TSA7 
0 0 5 ^U^r^ h-fe^vStt=5ri:'iOlg|fig^iB^I. i 1 1 

[02 17] ^:tTSA7 0 0 5#'!J'^rf-F{i. *^ 

Hi- mmzi6^^i,%mm^im.{zmm- 

[0218] %i,zif.%im\%'i-^mmi.^<r>%mfm 
<r)m0mmzi5\^x-^»>hmBFFwmm'<z. tfz\m\% 
=f-immhLx^mx'ht. i^%m\zxti\i. s 

/^tTSA7 0 0 5ag?-c7)-feyX • :^^}d3i-?V:^^ 

ib(mm^mKm^9^-. • ^'Jd-j? ^'^7i■ 

[0 2 1 9] *|&Hj{i, 

[0220] ±i^:^mmzxmi. mR<r)wmmzid 
\i^mmmmmm^tz\twm-v^m\,zx ^mmm 

<7)^!iai;ffiffl$ill.TSA7 0 0 5jig^cOd^y jf^'I/ 

[0221] 
[0222] 

immi ] (1-1) Cr-"PD ATPT'^i5L^>:aai 

urn 

Wmm^ts:^m\>zii^.^X^^Lfz^:. YmFFimg-t 

ttzi^iz cr-33p] ATPx-mmitz^mijm^m^'^ 
tz. mumco^mii^^wmzaTiz^-tv ryycoim 

(Liang p., etal.. Science, 257 . 967-971 (1992)) 
X-yfz, 



[0223] m&tifzcdnmf^co-^r^ 'a--y-/t 
mmi. ^^^i^m'm^<t,MmLx'^^fz{Qzs. 

Y\, K., Genomics, 36, 316-319 (1996)). f^y^'/y 

^vYti^hcriwm^^y Yc^m^cotzMzmm^Ltzim 

i\iXKyX^ 5 H-PEGlt-^#:(H.A.Yellow: Hanse 
Analytik GmbH, Y-iV)i'kti3%7:^''a-X-^)VX'^ 

mtfz. i-m^mi. DNAHrfriorr-y/^sxA 
m^m-'} v^mL^znLxm-^L. ss'SrDNABr 
^^x^imi<z^mfhz.tifix'th. immu. a 

B I 3 7 7 Stdi^-i^xy-t- (>'N--df > • x;l/V- • 

rr^-f H • ^^'^5r • i^xri^x^ija) \,zx->xm.L 

fz, 

[0224] 1 3cOfc Vim (^AK, m. SFM, P 
'C«. -ttSffl, ILK- fflizja. 1, KK, 

: ^n-Vx-y^aS) <^#^*^^> 
^liL/crK'JAmRNA (0. 2/ig) 5r, xX^/Ut 
n;^-,t::f-h3!!ia$iiit7K8// 1 4>-C\ 3 " -ry;{? 
-K ■ ^UrfdTT^-fV-G (T) 1 5MA (M{± 
G, AhXUCam^mX'hh) C02 Spmoltig-^L. 
6 5°CT'5^rajDf5L/t. vI<7)^?St4x< 1(7)5 X7T 
-Xb -Xb^yK^ffjg (BRLttM) . 2;ul«0 
0. IMDTT (BRLtt») , 1 ;ul<7)2 5 OmMd 
NTPs (BRLttS^) . 1/i ICO'J^^^'WT— fe' - 
>f ytb':?- (4 0#{4; TOYOBO^tS?) Hiilfl 
M 1 OX-A=-X:7 U 7* M IjSfe^* ( 2 0 0#fi : 

BR tat?) iimifz. ^Km(oMm^m{i2 0u i 

b Ifz . mmi: 3 7 'C-C 1 l^St^* L^cflfc , 3 0 /z 1 
L^^7|<i7)#SPt J: 0 2 . 5 <g t TicftJ? t . ffiffl 
^^T'-2 0-CT-'K=SUv:. 

[0225] cDNA(±, Cr-^^P] ATP-CS^L 
(T-7i^-vAaS) 3' -T>';<?-F • T5-f-7-c?) 
^TX'(r)PCRt,zX'Om<i^^-ttz, ZCOcDNACOP 
C Riili{± . UTtfO t iJ 0 nil? tlTt , 
[02 26] IP*>. #20x« 10PCRM-^?g[{i, 2/z 
1 ORTSJ£lg-^?R, 2/x ICOI OxPCR^flflS (^^ 
:^7tt») .4/il£7)2. SmMdNTPs. 0. 25 
JUL IcOEx TaqDNA;ify;><7— fe' ( 5#.fi/m 1 : 
^'^t^^tti?) . Cr-33p) ATPT«MJUv:2 5pmol 

(7)3' -7yii-Y ■ :^*}d-dTr7^'?- (ie?ij# 

•t : 4 ) fej:t/f2 5pmolc7)5' -r^^V- (ie^J# 
•f : 5) Sr#^■CV^;^^, 

[0227]^ PC RRjE{±tJlT<7)^ff titofc. 
EP^, 9 5'Ct'3^rBl. 4 0*C-C5^^t3j:l^7 2'C-e 
5%^i\^^9)lbLXn\\ ^1Xi}^h9 5'CX'0. 
5^ra, 4 0'CX'2^miiXV^l 2-Ct'l:«-^2r4 O-^" 

miC7 2'CX'5^^^m^^tz. 
[0228] PC RRm^yr)V^:Ji-9 J-lVX-W^ 

LT. fX'^yX-f 5 h'-PEGa-^f*:5r^tf3%r;if 

u~xy)v±.x'Km^^tz. yMtm^-fh zt^jiUz 
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(1-2) mm^titzcDNAmf^co^y' ■ ^^--yy 

•f-f y^X-mimxa^. titbit- Yy'J^^yM. 

%tilh'f)Vi:. SMMrffirt^OOtiiL/^f*; 3 00 
// lOdHzOtcrm^JtlfL/:;, ;KiJri7y;PT$ 
K ■ Y)Vh.¥U.iM'Om.^tz^k. c DN ASra^t LT 
l;u lOlOmg/ml^yn-yytO. 3MNaO 
Acc7)#STt, x^/-;i^MtJ:-p-CSIlIlRL> 1 

^>-e£7)PCR«ftS:pUC 1 lS<^9-(9Ay^m) 
coHinc iigpffitc^o-y-y^t^t. l^l?iE?iJ«iAB 
1 3 7 7 giftiz-^'xy-^-- (yA-^y • - r 

[02291 ±fe:^atT , b vmmmt-i^mm Ltz 

m R N A fflV - > 2: it« Lit^m, 

PK, /wi. ±Wi. nmzmmmzm.Lfz—^(r)29 

51ia<^cDNAA^^>^tl,PCR*i)S:«|fgLfv!„ i^l 
SrT S A 7 0 0 5 D D L/i« 
[0 2 3 0] FASTAro:/7A(Person W. R. . et 
al., Proc. Natl. Acad. Sci.. USA, 85, 2444-2448 (1 
988))^ffiffl-t'i>Ge nBank/EMBL-f-:? ■ 
— XcfJCODNAiS^Jfc, C:(7)jir^k:tf-KcOT— ^tco 
JtSS^iO. C:iOPCRStl*^'ffiO^M:fcSt^«ODNA 
ffi^iJt tfflUe^* L^tV^i (1- 
3) cDNAc7)X^"J--y^^TSA7 0 0 5DD(Cffl 
|3|-r.?.«^t7tcDNAffi^fiJ (TSA7 00 5) (S. ft 
m.^fltz'rt^^lS. 2kDa^^-t.g. 1 5 8T5yS 
<^)ga^3-F^S4 7 4j?^'^:t^H<7)jt-Ty • 'J 
-T>f 7U-AS:-g-tfl0 607^'^^f-H2r-^ 

[023 1] -iXii^JA^^. <m.\iFi-cr>mm ( T S A 7 

[0 2 3 2] ttz. *3%Hgjie^TSA7 0 0 5li, b 
■7>?Xfcj;i;f7-yNc7)RegSe®t^il'eil3 2 
%, 3 2%fcit/3 4%<?)*ta>''-^ilrL-CV^?t. P 

SEQUENCE LISTING 
<;110>; Otsuka Pharmaceutical Co., Ltd. 
<;120>; TSA7005 gene 
<:130>; 1869JP 
<:140>; 
<;141>; 
<:160>; 5 

<;170>; Patentin Ver. 2.0 



^ ^ LTfc 0 . mpimm.m&.^i.zi. o i mmwm 

ii^'fh:Lbi:imhixX\^h, Re ggSSJiS^P 
0mMX'%WfWi>hiX. AV- b'bndn vitro)-C{i 
WmmnWk^m.-fh^t-h-'^tyiiX^-^h. ^h\,z 

Re ggaat yyv-f H(linomide)?rNOD-7'>Xl3 

v^l>o ::ix^>£7)::fc*^^>, tsa7 0 0 sse^^igs 

!t?5S/c{±T SA7 0 O 5gaM{i:. By3,«^0JiM^ffi 

m-h\:.n7Lt:>it. m'm<r^mWi^m.fzM\^^<r^ 

(2) ffl^tiJftl.^ 

^tCtJlt I. T S A 7 O O 5 COI^STO 7 r ;P5rii^ 
#«iObh«a^fflu/cy-f->7-D-yh:5i-«f 

[0233] J-^y ■ yo-y K^*fWi, b MMTN 
(Multiple-Tissue Northern) 7"n-/ h I fcll (^'o— 
yf-^y^'aS) SrffiffltJto cDNASr^nti. yyfJ^ 

7°7^ V— DN A5-^'J h (random primer DN 

A labeling kit, '<.- 'J y*'-V>'>'W AftS) SrfflV^ 

T, 32p_dCTPT-s^tt. ro-rsr-^tf^yy 
iizur'tz) I. ^tit'^mffo<oroha-fii,zm\ 

[ 0 2 3 4 ] -fe-i^ 3 yf*. a?I^L>tM?: 

-8 0-CT'24l!*ra^-h7>''5j-^77CS3feL/S. ^ 

[0 23 5] SHtCfcV^T. lflV^fcbha», 
(Heart) . Ig (brain) . (Placenta) , 
g) , ffK (Liver) , -tfSffi (S. muscle) . 
ney) , MM (Pancreas) , |?J8 (Spleen) , 
bus) , milM (Prostate) , (Testis) 



flip (Lun 

(Kid 

M (Thy 

, (0 



vary) . /hM (Small intestine) . ifeU (Colon) i>J: 
t^5t5ffi'ifliaJilS (Peripheral blood leukocyte; P.B. 
l.)X'hl. 

[0 236 ] KHiD, TSA7 0 0 5CtB|3l-ri>1.3 
S^ammcO^^y h'*>'^>=5rl>K¥ft*W (Pancrea 
s) , (Small intestine) , (Colon) fcit/ 

i»m (Testis) iztsK^x^mmzwm^tifz. 

[0 237] 
[ffij^ll^] 
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<;210>; 1 
<;211>; 158 
<;212>: PRT 
<;213>: Unknown 
<:400>; 1 

Met Ala Ser Arg Ser Met Arg Leu Leu Leu Leu Leu Ser 

1 5 10 

Lys Thr Gly Val Leu Gly Asp He ile Met Arg Pro Ser 

20 25 
Gly Trp Phe Tyr His Lys Ser Asn Cys Tyr Gly Tyr Phe 
35 40 45 

Arg Asn Trp Ser Asp Ala Glu Leu Glu Cys Gin Ser Tyr 

50 55 60 

Ala His Leu Ala Ser Ile Leu Ser Leu Lys Glu Ala Ser 
65 70 75 

Glu Tyr lie Ser Gly Tyr Gin Arg Ser Gin Pro lie Trp 

85 90 
His Asp Pro Gin Lys Arg Gin Gin Trp Gin Trp lie Asp 

100 105 
Tyr Leu Tyr Arg Ser Trp Ser Gly Lys Ser Met Gly Gly 
115 120 125 

Cys Ala Glu Met Ser Ser Asn Asn Asn Phe Leu Thr Trp 

130 135 140 

Glu Cys Asn Lys Arg Gin His Phe Leu Cys Lys Tyr Arg 
145 150 155 

<:210>; 2 
<;211>; 474 
<:212>; DNA 
<;213>; Unknown 
<;220>; 
<;221>; CDS 
<;400>; 2 

atggcttcca gaagcatgcg gctgctccta ttgctgagct gcctggccaa aacaggagtc 60 
ctgggtgata tcatcatgag acccagctgt gctcctggat ggttttacca caagtccaat 120 
tgctatggtt acttcaggaa gctgaggaac tggtctgatg ccgagctcga gtgtcagtct 180 
tacggaaacg gagcccacct ggcatctatc ctgagtttaa aggaagccag caccatagca 240 
gagtacataa gtggctatca gagaagccag ccgatatgga ttggcctgca cgacccacag 300 
aagaggcagc agtggcagtg gattgatggg gccatgtatc tgtacagatc ctggtctggc 360 
aagtccatgg gtgggaacaa gcactgtgct gagatgagct ccaataacaa ctttttaact 420 
tggagcagca acgaatgcaa caagcgccaa cacttcctgt gcaagtaccg acca 474 
<;210>; 3 
<;211>; 1060 
<;212>; DNA 
<;213>; Unknown 
<;22a>; 
<;221>; CDS 
<;222>; (67).. (540) 
<;400>; 3 

ttcaaagaag cgctagtaag gtctctgaga tccttgcact agctacatcc tcagggtagg 60 
aggaag atg get tec aga age atg egg ctg etc eta ttg etg age tgc 108 



Cys Leu Ala 
15 

Cys Ala Pro 
30 

Arg Lys Leu 
Gly Asn Gly 

Thr lie Ala 

80 

Ile Gly Leu 
95 

Gly Ala Met 
110 

Asn Lys His 
Ser Ser Asn 
Pro 
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Met Ala Ser Arg Ser Met Arg Leu Leu Leu Leu Leu Ser Cys 
1 5 10 

ctg gcc aaa aca gga gtc ctg ggt gat ate ate atg aga eec age tgt 156 
Leu Ala Lys Thr Gly Val Leu Gly Asp He He Met Arg Pro Ser Cys 
15 20 25 30 

get cct gga tgg ttt tac cac aag tec aat tgc tat ggt tac tte agg 204 
Ala Pro Gly Trp Phe Tyr His Lys Ser Asn Cys Tyr Gly Tyr Phe Arg 

35 40 45 

aag ctg agg aac tgg tct gat gcc gag etc gag tgt cag tct tac gga 252 
Lys Leu Arg Asn Trp Ser Asp Ala Glu Leu Glu Cys Gin Ser Tyr Gly 

50 55 60 

aac gga gcc cac ctg gca tct ate ctg agt tta aag gaa gee age ace 300 
Asn Gly Ala His Leu Ala Ser He Leu Ser Leu Lys Glu Ala Ser Thr 

65 70 75 

ata gca gag tac ata agt gge tat eag aga age cag eeg ata tgg att 348 
He Ala Glu Tyr He Ser Gly Tyr Gin Arg Ser Gin Pro lie Trp He 

80 85 90 

ggc ctg cac gac cca eag aag agg cag cag tgg cag tgg att gat ggg 396 
Gly Leu His Asp Pro Gin Lys Arg Gin Gin Trp Gin Trp He Asp Gly 
95 100 105 110 

gcc atg tat ctg tac aga tec tgg tct gge aag tee atg ggt ggg aac 444 
Ala Met Tyr Leu Tyr Arg Ser Trp Ser Gly Lys Ser Met Gly Gly Asn 

115 120 125 

aag cac tgt get gag atg age tec aat aac aac ttt tta act tgg age 492 
Lys His Cys Ala Glu Met Ser Ser Asn Asn Asn Phe Leu Thr Trp Ser 

130 135 140 

age aac gaa tgc aac aag ege eaa eae ttc ctg tgc aag tac ega cca 540 
Ser Asn Glu Cys Asn Lys Arg Gin His Phe Leu Cys Lys Tyr Arg Pro 
145 150 155 



tagagcaaga atcaagatte tgctaactcc tgcacagccc 


cgtcctcttc ctttctgcta 600 


geetggetaa atctgctcat tatttcagag gggaaaceta 


geaaaetaag agtgataagg 660 


gccctactac actggctttt ttaggcttag agacagaaac 


tttagcattg gcccagtagt 720 


ggcttctagc tctaaatgtt tgeeccgcca tecctttcca 


cagtatectt cttecctcct 780 


cecetgtete tggctgtctc gagcagtcta gaagagtgca 


teteeagcct atgaaaeage 840 


tgggtetttg gecataagaa gtaaagattt gaagacagaa 


ggaagaaact caggagtaag 900 


cttetagmce ectteagett etaeaccctt ctgccctctc 


tccattgcct gcaecccacc %0 


ccagccaetc aaeteetgct tgtttttcct ttggccatrg 


gaaggtttac cagtagaatc 1020 


cttgctaggt tgatgtgggc cataeattee tttaataaaa 


1060 


<;210>; 4 




<;211>; 16 




<;212>; DNA 




<;213>; Unknown 




<;400>; 4 




tttttttttt ttttha 


16 


<;210>; 5 




<:211>; 10 




<;212>; DNA 




<:213>; Unknown 




<:400>; 5 




cctgtatega 


10 
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[11 ] fflMtC*3(t-5)TSA7 0 0 5c7)%SrD7r-f h^o 

[an 





f-v>K (##) 

603N 

C 
A 



F^-A(##) 4B024 AAOl AAll BA80 CA04 CA09 
DAOl DA02 DA05 DAll GAll 
HA13 HAH 

4B064 AGOl CAOl CA19 CCOl CC24 
DAOl DAB 

4B065 AAOIX AA57X AA58X AA72X 
AA87X AA93Y ABOl ACM 
BA02 CA24 CA43 CA44 CA46 

4C084 AA07 AA13 BAOl BA22 DB52 
DC50 MA17 MA22 MA23 MA35 
MA37 MA41 MA43 MA44 MA52 
MA66 ZG52 

4H045 AAIO AA20 AA30 CA40 EA20 
EA50 FA74 



(51) Int. CI. 7 FI 

C12N 5/10 A6 1K 31/00 

// A6 1K 31/00 60 3 48/00 

38/00 C 1 2 P 21/02 

48/00 C 1 2 N 5/00 

C12P 21/02 A6 1K 37/02 



